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SEQUENCE LISTING 

•:110"* Duvick, Jonathan P. 
Gi 1 Li am, J ;ceb T . 
Maddox, J.v/c-E- R . 
Rao, Arag.i. a Gururaj 
C r a :v . ; , OswaRl R. 
E:> 3, ' >tt o 

■ 1 A j * Ani.no P-:> 2 ■/ :> 1 Amine Oxidase Polynucleotides and Related Polypeptides and 
Me'dvds ..f i.G;e 

• 1 ■ 1 1 ; 4 R 
cr:r- 2 •;• .--m--.- 

:.■ ra - s - : > 

•Id:- • -:-'d/-s', 
■I: . dd > d }» # ; :d 

• i . ; • ro -: i 

• 1 dS • - • • , is- 
cld.d:- R 1 ^ <-"7-R: 

• : 1 [ .(V • RS 1 ■ 0 ' : : 2 , Rd 
-:r<lR 1 -: < "<-07 -ij 

-\Udr- 5: 

• 1 ".• 0 : • ?■;•:. -nt I r. version 3. 1 

■:2i0:- 1 

SS1R- 372 

•r;J2:- DRA 

< 2 1 Enopniala spinifera 



':221> in: so_f eafir e 
Oslo- (o46) . . ( ? *l ) 
<2. ■ n = A, I' , C, or G 

-.due;- 1 

gggccccggc gtt or ogtag getgcgcgga gttggtccea gacagacttt tgtcgtacct 60 

gcttggajtg ttqagacoac ttccgtcceg ggtctccgac catgaaacag gtaatggacc ISO 

atrgtcgatc gacetcgatg ctggratctc tggcaaatga gatggggtca cagctcgatt 130 

ggaggacgec egagaagcct tgttcgegcc accacggctt gtc^catacg aagactatct 240 

t:gatatag-.a gceoaggata gaattttrcg csaatgctcg ^t^stsggcg ggaagaggtg 300 

gtgaaaatgt ^aaggtgg^a tacaaggttg tcggtaacga aa:cancacc tttttgcttc 360 



1 



igaa-acjgc gc 
21'": * 

211 • 132 
21/ ■ jNA 

21 ■■ ■ Exophiala spinifera 
■;0': 

:. = aM;tt :cg ccaatgcttg cttctcggcg ggaagaggtg gtgaaaatgt caaggtggga 60 
iCcuiggt.tg tcggtaacga aaccaccacc tttttgcttc ggaacacggc gcccgaggcc 12-- 
i--.tofta.-tg tacagccgga tgccgactgc tcaatttcag cgacgggggt gttgaggtgc 180 

182 

210 • 

.■■11 - 2 9 
..■12 • r-NA 

21.: • Artificial Sequence 
..20 • 

223- designed oligo for 3' FACE N21965 (Exophiala spinifera) 



■10 0:- 3 

ggtttcjtt accgacaacc ttgtatccc 



■ ill- 28 
'212 • PNA 

2 13.- Artificial Sequence 



Designed oligo for 5' RACE 21968 (Exophiala spinifera) 



gagttggtcc cagacagact tttgtcgt 



:10.- 5 

:ll> 1339 

.12.- DIJA 

.'13.' Exophiala spinifera 



■ 221- CDS 

■222v (1) . . (1386) 

■ 223> 



< 4 0 0 > 5 

qac aac gtt gcg gac gtg gta gtg gtg ggc get ggc ttg age ggt ttg 
Asp Asn Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly Leu 
15 10 15 



2^ 



48 



2 



gag aeg gca cgs aaa gt s cag gae gee ggt ctg tec tgc etc gtt ctt 96 
Glu Thr Ala Arg Lys Val Gin Ala A La Gly Leu Ser Cys Leu Val leu 

2 0 2 5 " 30 

gag geg at g gat cgt gta ggg gg a aag act ctg age y:a caa teg ggt Ml 
Gla Ala Met Asp Arg Val Gly GLy lys Tar Leu Ser Val Gin Ser GLy 
3 5 10 4') 

:cc gga agg aeg act ate aac gae cue ggc get g.;g t -jg ate aat gae 192 
Pro Gly Arg Tar Tar Tie Aen Asp Leu 3Ly Ala Ala Trp He Asn Asp 
50 5 5 60 

age aac caa age gaa gta t :c a ga ttg tf gaa aga ttt -at ttg gag 2 -la 

Ger Asn Gin Ser GLu Val Ser Arg Leu ?h-"> 31u Arg PLe Has Leu Glu 

6 5 7 0 7 5 3 0 

ggc gag etc cag agg aeg act j 7a a. at t:, ate cat e aa gca :aa gae 2A 
GLy Glu Lea G_n Arg Thr Thr ^Ly Asn Ser Lie His Gin Ala Gin Asp 
3.) 00 95 

jgt aca ace a:t a :a get act tut ggt gae tec ttg otg age gag gig 5 -a; 

GLy Thr Thr Tnr Thr Ala Pro Tyr Gly Asp Ser Leu Leu Ser Glu Glu 
100 105 HO 

gtt gca agt gca ctt gcg gaa -;i.c etc cec gta tgg tt:t cag ctg ate 3-:4 
Val Ala Ser Ala Leu Ala Glu Leu Leu Pre Val Trp Ser Gin Leu I.e 
115 120 115 

gaa gag cat age ctt :aa gae etc aag gcg age cct cag gcg aag egg 101 
Glu Glu Hrs Ser Leu Gin Asp Leu Lys Ala Ser Pro Gin Ala Lys Arg 
L30 131 110 

etc gae agt gtg age tt 2 gcg :ac tac tgt gag aag gaa eta aac ttg 4 30 

Leu Asp Ser Val Ser Phe Ala His Tyr Cys Glu Lys Glu Leu Asn Leu 
145 150 155 160 

cct get gtt etc ggc gta gca aac cag ate aca cgc get ctg etc ggt 520 
Pro Ala Val Leu Gly Val Ala Asn Gin lie Thr Arg Ala Leu Leu Gly 
1(15 170 175 

gtg gaa gee cac gag ate age atg ctt ttt etc acc gae tac ate aag 5' 7 6 
Val Glu Ala Hrs Glu He Ser Met Leu Phe Leu Thr Aso Tyr He Lys 
130 1&5 " 190 

agt gec acc ggt :tc agt. aat att tte tee gae aag aaa gae ggt ggg 621 
Ser Ala Thr Gly Leu Ser Asn lie Phe Ser Asp Lys Lys Asp Gly Gly 
195 200 2 05 

cag tat atg ega tgc aaa aca ggt atg cag teg att tgc cat gee atg 67 2 

Gin Tyr Met Arg Cys Lys Thr Gly Met Gin Ser He Cys His Ala Met 
310 2 15 220 

tea aag gaa ctt gtt oca ggc tea gtg cac etc aac acc ccc gte get 720 
Ser Lys Glu Leu Val Pre* Gly Ser Val His Leu Asn Thr Pro Val A. a 
325 230 235 s4 0 

gaa att gag cag teg gca tec ggc tgt aca gta cga teg gec teg ggc 7 6b 



3 



Glu He Glu Gin Ser Ala Ser 31y Cys Thr Val Arg Ser Ala 3er Gly 

2 -3 5 2 5. 0 2 5 5 

•j ' ^ gtg ttc cga a gc aaa ; ;g it 7 r g gt : teg tta cog aca i ttg 210 

A L a Val Pne Arg Ser Lys Lys Val Val '/a 1 Ser Lea Pro Thr Thr Lej 

2 6 J .: . i 5 2 7 3 

:ac -;:c : x :■ : • * I aoa ttt t • i :c,i cot :;t : ccc : ■■■ gag a ag caa 1 m :-5 4 

Tyr Pro Tr.r: La Lor P:.e G • a Pro Pro Loo Pro Ala Glu V/;; 3 1 a A 1 a 

ttg : ; c i a : aa: ' V a: c c: g c : : • -. .: ~ a : : c aag aoa gt :: ttc r : a;; 

I.- • ; ALa Gla A sr. Per Lie 2-, : Gly Tyr Tyr Go.r Lys He V a L Lro- "A 

2 90 2 ? 5 3 3 0 

log gao aag cog tgg teg ::o:: gaa • .: a goc ttc teg ggc gtc etc oa s >A 

Trp Asp Lye Pr<; Trp Trp Arg Gla G.n Gly Pne Ser Gly Val leu Gl.n 

teg ago tat gao ccc at~c tea ttt g. :c aaa gat. aoo ago a t :: gac gt c 1) Or 

Ser Per Gyo Acp Pro 1 .1 e Ser Pr.e A., a Arg Asp Thr Ser lie A:E p Val 



gat oga caa tag too att a o c tgt "to at a gta gga gao a eg gga egg loo*: 

Asp Arg G L.:t Trp Gei lie Tr.r Gy : P:ae Met Val Gly Aep Pro Gly Arg 

3-3 2 34 5 3 5 0 

aag tgg t co eaa cag tec aag cag gta oga caa aag oat ate tgg gac 1101 

Lys Trp Ser Gin Gin Ser Lys G . it Val Arg GLn Lys Ser Val Trp Asp 



caa etc ogo goa goo tao gag aao aoo ggo gco caa gta oca gag oca 1122 

Gin Leu Arg Ala Ala Tyr Glu Aon Ala Gly Ala Gin Val Pro Glu Pro 

goo aao gtg etc gaa ate gag tgg tog aag oag oag tat ttc caa gga 1200 

Ala Asn Val Leu Glu lie Glu Trp Ser Lys Gin Gin Tyr Pne Gin Gly 

32 5 2 20 3 3o 4 0 j 

■got cog age gco gtc tat ggg ctg aao gat etc ate aea ctg ggt teg 12 1 8 

Ala Pro Ser Ala Val Tyr Gly Leu Asn Asp Leu He Thr Leu Gly Ser 
4 05 4 10 4 15 

gcg etc aga a eg cog ttc aag agt gtt eat ttc gtt gga acg gag a eg 1; 9e 

Ala Leu Arg Thr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu Thr 

4i0 405 4 30 

tot tta gtt tgg aaa ggg tat atg gaa ggg gee ata ega teg ggt eaa 1344 

Ser Leu Val Trp Lys Gly Tyr Met Glu Gly Ala lie Arg Ser Gly Gin 

4 3 5 4 4 0 4 4 5 

oga ggt got goa gaa gtt gtg get age ctg gtg eca gca gca tag 1339 

Arg Gly Ala Ala Glu Val Val Ala Ser Leu Val Pro Ala Ala 

450 455 460 



<210> 6 



4 



Hll ■ 4 62 
■212 - PRT 

AM 3 - Exophiala spinifera 
A 0 0 • 6 

\sp Asn Val Ala Asp Val Val Val Va .1 Gly Ala Gly Leu Ser Gly Leu 

5 10 1.5 



lis Thr Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Ays Leu Val Leu 

2 3 2 3 30 



Ala Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser Gly 
3 : : 10 4 s 



Pro Gly Arg Thr Thr Ale Asn Asp Leu Gly Ala Ala Trp He Asn Asp 
! .0 55 60 



•r Asn Gin Ser Glu v a l Ser Arc Leu ?he Glu Arg 2ne His Leu Glu 

'03 7 5 3 0 



Gly Glu Leu Gin Arc Thr Thr Gly Asn Ser He His Gin Ala Gin Asp 

35 " ~ 9 0 95 



Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp Ser Leu Leu Ser Glu Glu 
100 105 110 



Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu He 
115 AC 125 



Glu Glu His Ser Leu Gin Asp Leu Lys Ala Ser Pre Gin Ala Lys Arg 
130 12:5 140 



Leu Asp Ser Val Ser Phe Ala -lis Tyr Oys Glu Lys Glu Leu Asn Leu 
145 150 155 160 



Pro Ala Val Leu Gly Val Ala Asn Gin He Thr Arg Ala Leu Leu Gly 
165 170 175 



Val Glu Ala His Slu He Ser Met Leu Phe Leu Thr Asp Tyr He Lys 
180 1&5 190 



!er Ala Thr Gly Leu Ser Asn I le Phe Ser Asp Lys Lys Asp Gly Gly 
195 200 205 



;in Tyr Met Arg Cys Lys Thr 31y Met Gin Ser He Cys His Ala Met 
210 215 220 



p>v- 



2 30 



y 3er HI His Leu Asn Iter Pr:> Val Ala 
2 05 24 0 



Gl.u He Glu Gin Oer Al. 

) a 5 



;r Gly Cv: 



Thr Val Are 

2 5 0 



A! i Ser G L ■ 

255 



Al.a Val. ?he Arg Ser eye Lys Va.l V 
2 6 ) 2 



/a 1 Ser Leu Pro Thr Thr Leu 

2 7 0 



Tyr Pro Thr Lee Thr Phe Oer Pro Pro Le' 

27 5 2 8 0 



"O A.l a Gl u Lys Gin Al. 



Leu Ale. Glu Asn Ser He 

29; 



,eu Gly Tyr Ty. 
g ^ 



\r Lys Lie Val Phe Val. 
: . i" 0 



Trp Asp Lys Pro Trp Trp Arc Glu Gin Gly Phe Oer Gl y Val Leu Gin 



31' 



31! 



.■r Ser Cys Asp Pre He Ser 
32 5 



Phe /Ala Arg Asp Thr Ser He Asp Va.l 
330 335 



Asp Arg Gin Trp Ser He Thr Cys Phe Met Val Gly Asp Pre- Gly Arg 
34 0 34 5 350 



Lys Trp Ser Gin Gin Ser Lys Gin Val Arg Gin Lys Ser Val Trp Asp 
355 300 305 



G4n Leu Arg Ala Ala Tyr Glu Asn Al a Gly Ala Gin Val Pro Glu Pro 
37 0 37 5 08 0 



Ala Asn Val Leu Glu He Glu Trp Ser Lys G.ln Gin Tyr Phe Gin Gly 
305 3*0 305 4 00 



Ala Pro Ser Ala Val Tyr Gly Leu Asn Asp Leu He Thr Leu Gly Ser 
405 410 415 



Ala Leu Arg Thr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu Thr 
420 425 430 



iu Val Trp Lys Gly Tyr Met 
4 3 5 4 4 3 



;iu Sly Ala He Arg Ser Gly 31n 
44 5 



A v j G 1 y A 1 a Al < 

3 5 j 



Val 

4 :.5 



^la 3er Leu 



Val Pro Ala Ala 
4 b J 



2i0- 7 

.111 • 14 4 2 

j. 12 ■ d:ia 

2 13 ■ Lxophi.ala spin if era 

0 3 0 * 

1 • C A3 

(::)..( 64 5 ) 



o ( ■ 

2.1 ■ Ir.tr on 

. i; ■ («-4 6) . . (6:A ) 



] • CDS 



( 0 3 3 ) . . ( 1 4 ) 



• 4 01 • 7 

• ia : ..tac eto gcg 
Asp Asn Val Ala 
1 



gac gtg 
Asp Va L 



gt a 

Val 



gtg 
Val 



gtg ggc got ggo 
Gl :j 
10 



tog age ggo ttg 
Leu Ser Gly Leu 
15 



•flag acg gca ogo 
Glu Thr Ala Arg 

2 0 ' 



aaa gto 
Lys VaL 



oag gec gec ggt ctg too 
Gin Ala Ala Gly Leu Ser 
25 



tgo etc gto :tt 
Gys Leu Val Leu 

30 



gag gcg atg gao 
Glu Ala Met Asp 

3.5 



ogt gta 
Arg Val 



Gly 



qga 
Gly 
4 0 



aag act ctg ago 
Lys Thr Leu Ser 



gta caa teg ggt 
Val Gin Ser Gly 
4 5 



14- 



coo ggc agg acg 
Pro Gly Arg Thr 
50 



act ate 
Thr He 



aac 
Asn 
5 5 



gac 
Asp 



ct- ggc get gcg 
Leu Gly Ala Ala 
60 



tgg ate aat gac 
Trp He Asn Asp 



19: 



age aac oaa ago 
Ser Asn Gin Ser 



gaa gta too iga ttg ttt gaa aga 
Glu Val Ser Arg Leu Phe Glu Arg 
7 0 " 7 5 



ttt cat ttg gag 
Phe His Leu Glu 

3 0 



24 0 



ggc gag etc oag 
Gly Glu Leu Gin 



agg acg act gga aat tea ato cat 
Arg Thr Thr GLy Asn Ser lie His 
8 5 90 



caa gca caa gac 
Gin Ala Gin Asp 
95 



2 8 3 



ggt aca ace act 
Gly Thr Thr Thr 
10 0 



aca get cot tat ggt gac tec ttg 
Thr Ala PrD Tyr Gly Asp Ser Leu 
105 



ctg age gag gag 
Leu Ser Glu Glu 
110 



336 



7 



gtt gca agt go a att gcg gaa ct a 
Val Ala Ser ALa Leu Ala alu Sea 



1 1 



1 : 



e eee gt a t gg tet eag etg ate 



Pre Val Trr> 



Ser Sin Sea Il>: 



gaa -gag aat. aga aat aaa ga 



51a j.i 



1 BS 



an Si :i Asp 

11 3 



aag j • : aga .: 

lye Aia Ser Pr: 
1 4 0 



:ag gcg aag • i ; 

; i n Ala Sys Arg 



ate gaa agt. g:. g aga :to g g 



Sea Asp 3 - u Va I Sana Phe 
1. 4 5 I 5 ] 



1 Si.:: 



t gag an gaa ata aao : tag 



o.l. a 
1 !■ 5 



1. j Sea As:a Sen 



act get gtt 

Pro Ala Val 



a gee gta gaa aaa eag ate aea e ge get 



S 1 y Va L 



Ala Ae:\ Gin I l.e Tin 



r A r a .A 1. a 



:t g 
iea 



;tc e at 

,en GLv 



gt.g gaa gee oa a 
Val A.lu Al.a Hie 
1. S 2 



i: b 



en St- Sen Ta 



. J a .3. a 1 



\sp Tyr 
1 A J 



agt gee a ••• get ate agt aat 



Ser Ala 'Anr G J 



a: Ae n : le Pee 



gat: an *aa ga :: ggc gg. 
Atp Aye Sye Aep SJly Ale 



eag tat gag 
Sin Tyr Val 
2 1 0 



end 
Are 



aaa aaa ggtgcgtgtg gt at eg a etc aggtggggga 



Aye Ly 



2 1 ■ 



ategtttetc agtggtcatt eca eg- atg eag teg att tg : cat gca ate tea 

Sly Met Gin Ser lie eye His Ala Met Ser 



22: 



25 



aag gaa ott gtt eea gee 
Lys Gin Lea Val Pro Gly 



At g 



:ae etc aae a: 



gt a get ga, 



Ser Val Hie Sen Asn Thr Pro Val. Ala Glu 



att gag eag teg gea tee ggc tgt aea gta cga tag gee teg ggc gee 



lie Glu Gin Ser Ala 
2 4 5 



■Sly ("Aye Thr Val Arg 
2 5 0 



M^.a oer 



Ala 



S 2 4 



gtg tte cga age aaa aag gtg gtg gtt ten tta eag aea aea ttg tat 
Val Phe Arg Ser Lys Lys Val Val Val Ser Leu Pro Thr Thr Leu Tyr 



: tea 





ace 


ttg 


a c a 




„ a..i 


aaa 


C C 






gea 


Pro 


Thr 

2 7: 


Leu 


Thr 


Phe 


3 e r 


Pro 
s s u 


Pro 


Leu 


Pro 


Ala 


gcg 


gaa 


aat 


tet 


ate 


tat g 


gge 


a. a e 


tat 


age 


aag 


Ala 


G Lu 


Aen 


Ser 


I Le 


Sen 


Gly 


Tyr 


Tyr 


3e r 


Lys 


2 90 










2 2 S 










3 0 0 


gae 


aa g 


e ag 


tgg 


tgg 


ag a 


gaa 


eaa 




tt a 


teg 


Asp 


Lys 


?r a 


Tr P 


Trp 


Arg 


Glu 


■"Jin 


G 1 y 


Phe 


Ser 










310 










315 




age 


tgt 


gae 


cce 


ate 


tea 


ttt 


gee 


a ga 


gat 


a ae 



aa a tag 
Gin Ser 
320 



S 



1 1 j 1 o 



10 04 



8 



Ser Cys Asp Pro lie Ser Phe Ala Arg Asp Thr Ser He Asp Val Asp 

325 330 335 

cga caa tgg t z-c att acc tgt ttc at g gtc gga gac ccg gq 5 egg aag 111? 
Arg G.n Trp Ser lie Thr Cys Phe Met Val Gly Aso Pro Gly Arg Lys 

34 0 34 5 },5] 

tqj tec caa cag tec aag cag gt a eg* caa aag tot etc tge gac caa 116:} 
Trp Ser Gin Gin Ser Lys Gin Val Arg Gin Lys Ser Val Trp Asp Gin 
3 :: 5 3 60 3 6 5 

etc cgc gca gee tac gag aac qzc ggg gee caa etc cca gag ::ce gee 
Leu Arg Ala Ala Tyr Glu Asn A La Gly Ala Gin Val Pro Glu Ala 
?™ 3-5 38 0 385 

aac gtg -t:c gaa ate gag tgg teg aag cag eag tat tt:: caa gga get 1256 
Asn Val Leu Glu He Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala 
3 ( -^ 395 ^ 4 00 

c-g aac g;:e gtc tae jgg ctg aac gat cts ate aea ctg ggt eeg geg 1304 
Pro Ser Ala Val Tyr Gly Leu Asn Asp Leu Lie Thr Leu Gly Ser Ala 
405 410 415 

etc aca acg ccg ttc aag agt gtt cat ttc ett gaa acg gag acg tct l^ 1 
Leu Arg Thr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu Thr Ser 
410 425 430 

tta gtt tgg aaa ggg tat atg gaa gga gec ata cga teg ggt caa cga 14 On 

Leu Val Trp Lys Gly Tyr Met Glu Gly Ala lie Arg Ser Gly Gin Arg 
435 440 445 

ggt get gca gaa gtt gtg get age ctg gtg cca gea gea tag 1442 
GLy Ala Ada Glu Val Val Ala Ser Leu Val Pro Ala Ala 
4 ^0 455 460 



<210> 8 
<211> 462 
<212:> PRT 

<213> Exophiala spinifera 
<400> 8 

Asp Asn Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly Leu 
15 10 15 



Glu Thr Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Cys Leu Val Leu 
20 25 30 



Glu Ala Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser Gly 
35 40 45 



Pro Gly Arg Thr Thr He Asn Asp Leu Gly Ala Ala Trp lie Asn Asp 
50 55 60 



9 



Ser Asn Sin Ser Glu Val Ser Arg Leu Phe Glu Arg Phe His Leu Glu 



GLy Slu Leu GLn Arg T:ir Inr Gly Arm Set' Lie His jln Ala Gin Asp 

35 90 95 



Jly Thr Ihr Tnr Thr Ala Pro Tyr Gly Asp Per Leu Leu Ser Glu GLu 
1 0 D 1 5 5 1 1 0 



Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Glr. Leu lie 

11.5 is: ' ih 



Gla Glu His Ser Leu Gin Asp Leu Lys Ala Ser Pro Glr Ala Lys Arc 
130 1S5 14 0 



Leu Asp Ser Val Ser Pre Ala His Tyr Gys Glu Lys Glu Leu Asn Leu 
1 -S 5 10 j 15 5 160 



Pro Ala Val Leu Gly Val. Ala Ass Glr. lie Thr Arg Ala Leu Leu G.1- 
165 17m 17 5 



il Glu Ala His Glu He Ser Me*. Leu Phe Leu Thr Asp Tyr- lie Lys 
IcO 1-5 190 



Ser Ala Thr Gly Leu Ser Asn He Phe Ser Asp Lys Lys Asp Gly Gly 
195 P X ■ 2 0- 5. 



Gin Tyr Val Arg Gys Lys Thr Gly Met Glr Ser He Gys His Ala Me* 
210 215 220 



Ser Lys Glu Leu Val Pro Gly Ser Val His Leu Asn Thr Pro Val Ala 

225 200 215 240 



Glu He Glu Gin Ser Ala Ser Gly Gys Thr Val Arg Ser Ala Ser Gly 

245 250 255 



Ala Val Phe Arg Ser Lys Lys Val Val Val Ser Leu Pro Thr Thr Leu 
2 60 2 65 27 0 



Tyr Pro Thr Leu Thr Phe Ser Pro Pro Leu Pro Ala Glu Lys Gin Ala 

275 28j 2S5 



10 



Leu Ala Glu Asn 3er He Leu Gly Tyr Tyr Ser Lys He Val Phe Val 

;:?o 205 300 



Trp A.:p Lys Pro Lrp Tip Arg Glu Gin OA/ Phe Ser GLy Val Leu Gin 
305 310 315 320 



Per Per Gys Asp Pre- He Sor Phe Ala Arq Asp Thr Per" He Asp Val 

325 3 3::- 335 



Asp Arg Gin Trp Per He Thr Gys Phe Met Val Gly Asp Pre Gly Arq 
34 0 34 5 350 



Lys Trp Per Gin Gin Ser Lys G.^n Val Arq Gin Lys Ser Val Trp As ] 

35 5 3o0 " ' 3-5 



(OP n Leu Arg Ala Ala Tyr Glu Asn Ala Gly Ala Gin 7a 1. Pre Glu Pro 
57 f 3' 5 35 0 



APa A-u 7al Leu Glu He G.-.u Trp Ser Lys Gin Gin Tyr Phe Gin Gly 
3P5 3 90 3 95 4 00 



.a Pro Ser Ala Val Tyr Gly Leu Asn Asp Leu lie Thr Leu Gly Ser 
4 05 4 A" 4 15 



Ala Leu Arg Thr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu Thr 
42C 425 430 



Ser Leu Val Trp Lys Gly Tyr Met Glu Gly Ala Pie Arg Ser Gly Gin 
4 35 4 40 44 5 



Arq Gly Ala Ala Glu Val Val Ala Ser Leu Val Pro Ala Ala 
4 50 4 55 4 00 



:210o 


9 


:211e 


4 50: 


l":12> 


PRT 


:213> 


Exo 


:400> 


9 



Asp Asn Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly Leu 
1 5 10 15 



Glu Thr Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Gys Leu Val Leu 



11 



20 25 



51u Ala Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser Gly 

35 4 0 4 5 



Pro Gly Arg Thr Thr lie Asn Asp Leu Gly Ala Ala Trp lie Asn Asp 
50 55 go 



Ser Asn Gin Ser Glu Val Ser Arg Leu Phe Glu Arg Phe His Leu Glu 
1)5 70 75 30 



Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser lie His Gin Ala Gin Asp 

85 90 g 5 



Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp Ser Leu Leu Ser Glu Glu 
100 105 110 



Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu Il« 

115 120 125 



Glu Glu His Ser Leu Gin Asp Leu Lys Ala Ser Fro Gin Ala Lys Arq 
130 135 140 



Leu Asp Ser Val Ser Phe Ala His Tyr Cys Glu Lvs Glu Leu Asn Leu 
145 150 155 " 160 



Pro Ala Val Leu Gly Val Ala Asn Gin He Thr Arg Ala Leu Leu Gly 
165 170 175 



Val Glu Ala His Glu lie Ser Met Leu Phe Leu Thr Asp Tyr He Lys 
180 185 190 



Ser Ala Thr Gly Leu Ser Asn He Phe Ser Asp Lys Lys Asp Gly Gly 
195 200 205 



Gin Tyr Val Arg Cys Lys Thr Gly Ala Cys Gly Val Val Ser Gly Gly 
210 215 220 



Gly Leu Val Ser Gin Trp Ser Phe Gin Val Cys Ser Arg Phe Ala M*t 

225 230 235 2 40 



Pro Cys Gin Arg Asn Leu Phe Gin Ala Gin Cys Thr Ser Thr Pro Pro 
245 250 255 



12 



Ser Leu Lys Leu Ser Ser Arg His Pro Ala Val Gin Tyr Asp Arg Pr3 

265 270 



Arg Ala Pro Cys Ser Glu Ala Lys Arg Trp Trp Phe Arg Tyr Arg Gin 

275 28 0 285 



Pro Cys He Pi o Pr:> His Phe His His Leu Phe Pro Pro Arg Ser Lys 
290 295 300 



Hrs Trp Arg Lys He Leu Ser Trp Ala Thr He Ala Arg Ser Ser T^- 

305 310 315 ' 320 



Gly Thr Ser Ai q Giy Gly Ala Asn Lys Ala Ser Arg Ala Ser Ser Asn 
3 25 3 30 335 



Arg Ala Val Thr Pro Ser His Leu Pro Glu He Pro Ala Ser Thr Ser 
340 3-15 350 



He Asp Asn Gly Pro Leu Pro Val Ser Trp Ser Glu Thr Arg Asp Gly 
35 5 3 60 3 65 



;r Gly Pro Asn Ser Pro Ser Arq Tyr Asp Lys Ser Leu Ser Gly Thr 
370 375 380 



Asn Ser Ala Gin Pro Thr Arg Thr Pro Gly Pro Lys Ser Gin Ser Arg 
3^5 390 395 400 



Pro Thr G ys Ser Lys Ser Ser Gly Arg Ser Ser Ser He Ser Lys Glu 
405 410 415 



Leu Arg Ala Pro Ser Met Gly Thr He Ser Ser His Trp Val Arg Arg 
420 425 430 



Ser Glu Arg Arg Ser Arg Val Phe He Ser Leu Glu Arg Arg Arg Leu 
4 35 440 445 



Phe Gly Lys Gly He Trp Lys Gly Pro Tyr 
450 455 



110 
111 
:12 



10 

13 92 
DNA 



13 



-13- Exophiala spinifera 



U * 

1 • CDS 



( 1 ) . . (138 3) 



m i 3 c feat u r e 
( 1 ) • T ( 3 ) 

Extra 1. y s L n e L n K : t r A P A 1 J 



•■■MOO • 10 

a,,-. eac aac get gcg- gac gtg gt = gtg gtg ggc get ggc ttg age ggt -18 

Lys Asp A:=r: Val Ala Asp Val Val Va 1. Val Gly Ala GLy Leu 3er 31y 

1. 5 1j 15 

f". j t , a >g acg gta ege a aa gtc ta :: gc :: gee ggt ttg tgc tte gtt. 93 

L>:u Glu I'tr Ala Arg- Lys Va L 31it Ala Ala Gly tea Get Gys tee Va L 

2 J 2 5 3 J 

ctt gag gcg atg gat e gt gta ggc gga aag act etg age gta taa teg 1-3 4 

L>iU Gla Ala Met Asp- Arg Val Gly Gly Lye Thr Lea 3er Val Gin Ser 

:■ ; 4 j 4 5 

ggt .:ee ggc agg acg a r_ ate aac gac etc ggc get g eg tgg ate a at 192 

Gly Pro Gly Arg Thr Thr fie Asn Asp Lee Gly Ala Ala Trp Tie Asa 
50 55 60 

gac age aac caa age gaa gta tec aga ttg ttt gaa aga ttt cat ttg 2*10 

Asp Ser Asn G In :3er Glu Va l Se t Arg Leu Phe Glu Arg Phe His Leu 



gag ggc gag etc cag agg acg act gga aat tea ate cat caa gca caa 2 8!"-: 

Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn 3er He His Gin Ala Gin 

8 5 30 9 5 

gac ggt acu acc act a :.a get cct tat ggt gac tec ttg etg age gag 33o 

Asp Gly Thr Thr Thr Thr Ala Pre Tyr Gly Asp Ser Leu Leu Ser Glu 

100 105 110 

gag gtt gca agt gca ctt gcg gaa etc etc ccc gta tgg tct cag etg 384 

Glu Val Ala Ger Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu 

115 120 125 

ate gaa gag cat age ctt taa gat :t: aag gcg age cct cag gtg aag 4 :G: 

lie Glu Glu His Ser Leu Gin Asp Leu Lys Ala Ser Pro G In Ala Lys 
130 13 5 140 

egg etc gac agt gtg age tte gcg cae tac tgt gag aag gaa eta aac 480 

Arg Leu Asp- Ser Val. Ser Phe Ala His Tyr Gys Glu Lys Glu Leu Asn 

145 150 15 r o 160 

ttg cct get gtt etc ggc gta gta aat tag ate ata rgc get etg etc 528 

Leu Pro Ala Val Leu Gly Val Ala Asn Gin He Thr Arg Ala Leu Leu 

165 170 175 



14 



ggt gtg 3a a gee cac gag ate ag: 



1 3 J 



a t 3 c 1 1 1 1 1 etc ace gae t a c ate 
Met Leu Phe Leu Thr Asp Tyr lie 

1-35 i-v 



aag ag: ; : .; . :.' gga 
Lys 3ei' A L a Th r Gl y 
1 ? 5 



.• • ; Ser A. :i 



lie Phe 



teg gae aag ana gar 5 go 
^sp Lys Lye Asp Ply 



aer. :\.z 



or; 



gga eag 



ll.y Gin Tyr 1 Me:. Arg 
2 10 



a eg ega : ge a a a a ;:: a 
ys Lys Tnr 



2 15 



ggt .e g ca g tog a : t 



ga -a: go- 

Hie Al: 



atg tea aa: gaa ctt ar t a-: 



Me: 

? ; t 



Lys LLu Leu Ye L Pre Gl.y 



. ca gtg 
;:er Va 1. 



CtC 

Lou At: 



ece gt 

Pre Va] 

p 1 .: 



get. gaa r 
Ala G La IP 



gag ca> 
Gla Gl: 



: eg ge a- r :: 
\- r Ala. Oar- 



age tgt. > ■ gta : : 
Ply Gys Tar Val Ar^ 

Pa J 



gee t 
Al 3 ;A; 

? ■: - 



gge gee gt a ::c cea a :;e a 
Gly Ala Val Phe Arg Per 1 

2 6 j 



yc Lys 



LI Val Val 



P.* a Pro Thr Thr 



at a er 



t * t 



iu Tyr Pre Thr Leu Thr EOte 

2 7 : 



Pr< 



Leu Pro Ala Pi ..a 

~? ~ = 



gc-c. gag aag 

ye I'll 



f: 0 



gea atg ge g gaa aet t :a ate 
Ala Leu Ala Giu Asn Per lie Leu 
2 3P 2:"<5 



g gge tae tat. age aag at a g: 



;iy Tyr Ty. 



lie Val Phe 



30! 



G2 



gta tgg gae aag ccg t gg tgg cgc 
Val Trp Asp Lys Pro Trp Tip Arg 
305 310 



gaa eaa gge etc tog gae gte et> 



Glu Gin G 



^ r : 1 e o 1 



r.r Gly Val Leu 
320 



eaa teg age tgt gae eee ate 
Gin Ser Per Gys Asp Pro 1 le 
32 5 



ttt gee aea gat a -re ago ate '-gae 
Phe Ala Arg Asp Thr 3-r lie Asp 



33 j 



3' 



10 0 



gte gat ega eaa tgg tee att ace 
Val Asp Arg Gin Trp Per I l e Thr 
34 0 



tgt tte at g gte gga gae eeg gga 
Gys Phe Met Val Gly Asp- Pro Gly 



3 5 0 



1056 



egg aag tgg tee eaa eag t aag 
Arg Lys Trp Ser Gin Gin Sor Lys 
35 5 3 00 



eag gta eaa eaa aag tot gte tgg 
■Pin Val Arg Gin Lys Ser Val Trp 

30 5 



11 0-; 



gae eaa etc cgc gca gea tae gag 
Asp Gin Leu Arg Ala Ala Tyr Glu 



37 a 



37 5 



aac gee g gg gee eaa gte eca gag 
Asn Ala Gly Ala Gin Val Pro Glu 
30 0 



ccg gee aae gtg ete -gaa ate gag 
Pro Ala Asn Val Leu Glu lie Glu 
385 390 



tgg teg aaa* eag tag t :.t tte eaa 
Trp Ser Lys Gin Lin Tyr Phe Gin 



3 05 



4 00 



1200 



15 



gga get ecg age gec gtc tat jqq ctg aac gat etc at- aca ctg ggt 124 3 

Gly Ala Pro Ser Ala Va 1 Tyr GLy Leu Asn Asp Leu lie Thr Leu Gly 

405 410 415 

to 3 g-g :tc aga acq ccg ttc aag agt gtt cat ttc gtt gga a tg gag 1296 

Ser Ala Leu Arg Thr Pro Phe Lys Ser Val His Pne Val Gly Tnr Glu 
420 4 25 4 30 

acg tot t;ta gtt tgc; aaa ggg tat atg gaa gg j gec ata cga teg ggt 1344 

Thr Ser Leu Val Trp Lys Gly Tyr Met Glu Gly Ala lie Arg Ser Gly 
■135 4 4 0 445 

o-iu zqa ggt get gca gaa gtt gtg get age ctg gtg cca gca gea tag 13 92 

Gin Arg Gly Ala Ala Glu Val Val Ala Ser Leu Val Pro Ala A La 
-150 4 55 4 60 



:210> 11 
:.J 1 1 > 4n3 
2 12 > PRT 

:213- Exophiala spinifera 
:220. • 

21- misc_f eature 
C) . . (3) 

23:- Extra lysine in KrtrAPAO 
<:400> 11 

Lys Asp Asn Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly 
1 5 10 i b 



Leu Glu Thr Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Cys Leu Val 
20 25 30 



Leu Glu Ala Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser 
35 40 45 



Gly Pro Gly Arg Thr Thr He Asn Asp Leu Gly Ala Ala Trp He Asn 
50 55 60 



Asp Ser Asn Gin Ser Glu Val Ser Arg Leu Phe Glu Arg Phe His Leu 
65 70 75 80 



Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser He His Gin Ala Gin 
85 90 95 



Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp Ser Leu Leu Ser Glu 
100 105 HQ 



16 



Glu Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu 
115 120 125 



He Glu Glu His Ser Leu Gin Asp Leu Lys Ala Ser Pro Gin Ala Lv = 

130 135 140 



Arg Leu Asp Ser Val Ser Phe Ala His Tvr Cys Glu Lvs Glu L^u Asn 
145 150 155 ' 160 



Leu Pro Ala Val Leu Gly Val Ala Asn Gin He Thr Arg Ala Leu Leu 
165 170 175 



Gly Val Glu Ala His Glu He Ser Met Leu Phe Leu Thr Asp Tyr He 
180 185 i^O 



Lys Ser Ala Thr Gly Leu Ser Asn He Phe Ser Asp Lys Lys Asp Gly 
19 5 2C0 205 



Sly Gin Tyr Met Arg Cys Lys Thr Gly Met Gin Ser He Cvs His Ala 
21 0 215 220 



Met Ser Lys Glu Leu Val Pro Gly Ser Val His Leu Asn Thr Pro Val 
225 230 235 240 



Ala Glu He Glu Gin Ser Ala Ser Gly Cys Thr Val Arg Ser Ala Ser 
24 ^ 250 255 



Gly Ala Val Phe Arg Ser Lys Lys Val Val Val Ser Leu Pro Thr Thr 
2 ^0 265 270 



Leu Tyr Pro Thr Leu Thr Phe Ser Pro Pro Leu Pro Ala Glu Lys Gin 
2 ?5 280 285 



Ala Leu Ala Glu Asn Ser He Leu Gly Tyr Tyr Ser Lys He Val Phe 
2 90 295 300 



Val Trp Asp Lys Pro Trp Trp Arg GLu Gin Gly Phe Ser Gly Val Leu 
305 510 315 320 



Gin Ser Ser Cys Asp Pro He Ser Phe Ala Arg Asp Thr Ser He Asp 
325 330 335 



Val Asp Arg Gin Trp Ser He Thr Cys Phe Met Val Gly Asp Pro Gly 



17 



340 345 



350 



Arg Lys Trp Ser Gin Gin Ser Lys Gin Val Arg Gin Lys Ser Val Trp 
355 360 

hr.p Gin Leu Arg Ala Ala Tyr Glu Asn Ala Gly Ala 31 n Val Pro 31u 
370 375 380 

!'ro Al:i Asn Val Leu Glu lie Glu Trp Ser Lys Gin Gin Tyr Phe Gin 
' 390 3 , 5 - 400 

-]y Ala Pro Ser Ala Val Tyr Gly Leu Asn A-p Leu lie Thr Leu Gly 
405 410 415 

Ala Leu Arg Thr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu 
420 425 450 

Thr Ser Leu Val Trp Lys Gly Tyr Met Glu Gly Ala He Ara Ser Gly 
4 35 440 445 

Glr. Arg Gly Ala Ala Glu Val Val Ala Ser Leu Val Pm Ala Ala 
• 15 ° 4 55 4 60 

-210- 12 
' 211 * 34 

■■■212 ■ d:ja 

-213.- Artificial Sequence 
<220 > 

-'223> Primer for cloning into vectors N23256 (Exophiala spinifera) 
'400.- 12 

qgggaattoa aagacaacgt tgcggacgtg gtag 34 

<210^ 13 

■■■211,- 34 

<212^ DNA 

■-213^ Artificial Sequence 
< 220 > 

-323- Primer for cloning into vectors N23256 (Exophiala spinifera) 

■■400:- 13 

ggggcggccg cctatgctgc tggcaccagg ctag 

•■.■210:- 14 
-:211> 29 



34 



18 



pi.j • dna 

21'-' • Artificial Sequence 



22 • ['-signed oligo for 3' RACE , N219b5 (Exophiala spmifcra) 
) • 1 ; 

M""*tc<::tt accgacaac^ tcgtatccc 



1. " • IS 
1.1 • ■■: 

• e-:ja 

L "' ■ A.r t. i f i :: i a 1 Seaucnce 



■2:2; - 'Signed oligo for 5' RACE, N2196S (Exophiala spinifera) 

1 >0 • 1 . 

to v 1 ggt ; ' '-■ cagacagace tttgtcgt 



1» 

1 1. 7 3 

[ i;a 

Exophiala spinifera 



in 



s.. g_pepoiae 
( 1 ) . . (2 67) 

yeast alpha mating factor secretion signal 



:2 1 



. . ( 166.; 



-:4 0 0:.- I** 

atq aga ttt cot tea att ttt act get gtt eta ttc gca 

Met Arg Phe Pro Ser lie ?he Thr Ala Val Leu Phe Ala 
1 5 10 



gca 
Ala 



tec tec 
Ser Ser 
1.5 



■18 



gca tta get get cca gtc aac ace aca aea gaa gat gaa 
Al.-i Leu Ala Ala Pro Val Asn Thr Thr Thr Glu Asp Glu 



2 0 



25 



a eg 
Thr 
3 0 



gca caa 
Ala Gin 



att 
lie 



ccg get gaa get gtc ate: ggt tac tea gat tta gaa ggg gat ttc 
Pro Al.a Glu Ala Val lie Gly Tyr Ser Asp Leu Glu Gly Asp Phe 



4 0 



45 



111 



gat etc girt gtt ttg cca ttt tec aac age aca aat aac ggg eta ttg 
Asp 7a L Ala Val Leu Pro Phe Ser Asn Ser Thr Asn Asn Gly Leu Leu 



0 



55 



6 0 



132 



ttt ata aat act act att gee age att get get aaa gaa gaa ggg gta 
Phe He Asn Thr Thr He Ala Ser He Ala Ala Lys Glu Glu Gly Val 



24 0 



19 



7 J 



tct ztc gag 
Ser Leu Glu 



aaa 
Lys 



aga 
Arg 



- < J A gaa get gaa tt. s aaa gae aac gtt q :: g 
Gla ALa GLa A La Glu Phe Lye A:q • Asn Val Ala 
A3 )5 



2 83 



g^e gtg gta p : i : • g::t j : • t * i j gc qg: ttg aaa acg j ; 

Aep Val. Val Val. V , 1 GLy ALa GLy 1- ; Ger Gly I -a LLa Thr ALa 

L D J 1 j 3 L 1 0 



Arg 



a, a gt e: ::ag 
Lys Va L Gin 
L 1 5 



g : • 

ALa 



Ala 



let 

Gl.y 



g 

Le a 



12 



gt 

Leu V a 



ett :iaa geg 
L- a Ala Al. i 



itg 
Met. 



gat 



Arg Val Gly 

1 3 D 



gga aag a::: ::tg ag : gta :aa teg gq:. 
Gly Lys Tnr Lea 3er Vil Gin Ser GLy 



gg; 



- 1 ?3 
Arg 



ac g 
Thr 



a ::c ate a a s 
Tar lie Asa 
1 5 



gae ct s gg gut g : t gu ate aa: ge = gc aac :aa ag: 
Asp Tea GLy ALa AL i Trp lie Asa Asp Ser As:". Gin Ser 
ILi: ILL l.r.J 



gaa gta tee aga tag gaa i i ttt tat ttg ep i a .: gaa :tc cag 

Glu Val Ser Are Leu Ph-i- Glu Art Phe His Le : Al 1 y Glu Leu Gin 

1 o 5 1. 7 ] 17 5 



agg a eg act 
Arq Tnr Thr 



qga 
Gly 

13 



Lie 



tat :aa gea ca^ g,: : eg*: aca 
Hie Gin Ala Gin Aep Gly Thr 
1"^ * 190 



Tnr 



57 0 



aca get set tat get ga : t:c ttg etg age gag gag gtt gea 
Thr Ala Pro Tyr Gly Asp. V/or Lee Leu Ser Glu Glu Val Ala 

1 3 L 2 A 2 i j t 



a at 



gea 
Ala 



02 4 



:tr g C g gaa 
jeu Ala Glu 
210 



Leu Leu Pre 



•gt a tg g c tt eag 
Val Tip Ser Gin 
2 H 



at s gaa gaa tat 
He Glu Glu ills 



ett eaa gae 
Leu Gin Asp 



etc 
Leu 



a a g 
Lys 



age 



geg aag egg etc gae agt 



via Ser Pre G^n Ala Lys Are Leu Asp Ser 



Gt G 
Val 
2 4 0 



72 0 



age tte geg cac tae tgt gag aaq gaa eta aac ttg cct get gtt etc 
Ser Phe ALa His Tyr Cys Glu Lys Glu Leu Asn Leu Pro Ala Val Leu 
245 250 255 



: 33 



ggc gta gea 
Gly Val Ala 



a ae 
As n 

2 oil 



-ag 
Gin 



at z 
I le 



aea egc get etg 



ggt gtg gaa gee 



Thr Arq Ala Leu Leu Gl.y Va L Glu Ala 



2 0 5 



2 7 0 



eae 
His 



8 10 



gag ate age atq ett ttt re a tc gas tat at: aag agt ges ace ggt 
Glu He Ser Met Leu Phe Leu Thr Asp Tyr lie Lys Ser Ala Tnr Gly 
275 28a " 265 



8 64 



etc agt aat at: tte teg gae aag aaa gae ggc ggg eag tat atg cga 
Leu Ser Asn He Phe Ser Asp Lys Lys Asp Gly Gly Gin Tyr Met Arg 
2 90 2 95 3')D 



912 



20 



tgc aaa a -a ggt atg cag teg att tgc cat gec atg t:a aag gaa -tt 960 
Cys Lys Tnr Gly Met Gin Ser He Cys Kis Ala Met 3er Lvs Glu Leu 
305 310 315 ' ?20 

gtt cca qjz tz.:i gtg cac c:.c aa: acc ceo gtc get gaa ate gag c-^g 1008 
Val Pra Gly Ser Val His Leu Asn Thr Pr :> Val AU Glu He Glu Gin 

325 33D 355 

teg gca tee g je tgt aca gta cga t :g go: t ::g ag;; gee gtg tte caa 105b 
Ser Ala Ser Gly Cys Thr Val Arg Ser Ala Ser Gly Ala Val Phe Arg 
34 m 3-15 55 j 

age aaa a^g g*oa gtg gtt teg tta 0:3 ae a ace ttg tat ccc ace ttg 1 1 : 4 

Ser Lys Lys Vol Val Val Ser Leu Pro Thr Thr Lea Tvr 1 re Thr Leu 
333 300 ; : e5 

a:-a ttt tea :: :a cet ctt ccc gee gig aa j caa gca ttg ccg gaa aat li.52 
Tnr Phe Ser Pro Pre Leu Pro Ala Glu Lye Gin Ala Leu Ala Glu A«n 
370 375 380 

tet at: ctg :jgc tac tat ag:: aag ata gt tte gta tgg gae aag ccg IleO 
Ser He Leu Gly Tyr Tyr Ser Lys He Val Phe Val Trp Asp Lvs Pro 
335 390 395 ~ 4 00 

tgg tgg cjc gaa caa ggc tte teg ggc gto etc eaa t -g ag- tgt gae l:..;:-3 
Trp Trp A t: g G ! u Gin Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Asp 
405 410 415 

ccc ate tea ttt gec aga gat aec age at- gae gtc gat ega eaa tgg 11:96 
Pro He Ser Phe Ala Arg Asp Tnr Ser He Asp Val Asp Arg Gin Trp 
^20 425 430 

tec att acc tgt tte atg gtc gga gae ccj gga egg aag tgg tec caa 134 4 

Ser Ho Thr Cys Phe Met Val Gly Asp Pro Gly Arq Lys TrD Ser Gin 
4 35 44 0 445 

cag tec aag cag gta cga caa aag tct gtc tgg gae caa etc cge gca 1392 
Gin Ser Lys Gin Val Arg Gin Lys Ser Val Trp Asp Gin Leu Arg Ala 
450 455 460 

gec tac gag aac gec ggg gee eaa gtc cca gag ccg gee aac gtg etc 14 4 0 

Ala Tyr Glu Asn Ala Gly Ala Gin Val Pre- Glu Pro Ala Asn Val Leu 
465 470 475 480 

gaa ate gag tgg teg aag cag cag tat tte eaa gga get ccg age gee 14 03 

Glu He Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala 
4S5 490 495 

gtc tat ggg ctg aac gat etc ate aca ctg ggt teg geg etc aga acg 1530 
Val Tyr Gly Leu Asn Asp Leu He Thr Leu Gly Ser Ala Leu Arg Thr 
300 505 510 

ccg tte aag agt gtt cat tte gtt gga acg gag acg tet tea gtt tgg 1584 
Pro Phe Lys Ser Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp 
515 520 525 



21 



aaa 
Lys 


ggg 

Gly 
.) J 0 


tat 
Tyr 


atg 
Met 


gaa 
Glu 


ggg 

Gly 


gcc 
Ala 
53 5 


ata 
He 


cga 
Arg 


teg 
Ser 


agt 

Gly 


caa 
Gin 
540 


cga 
Arg 


ggt 
Gly 


get 
Ala 


gca 
Ala 


gaa 

G i.u 
54 5 


gtt 

Val 


gtg 
Val 


get 
Ala 


age 
Ser 


ctg 
Leu 
5 50 


gtg 

Val 


cca 
Pro 


gca 
Ala 


gca 
Ala 


t aggeggecg 


c 






■:.J10 ■ 

• :.J12: - 
•:H3:- 

<:400> 


17 
5 54 
PRT 

Exophiala spinifera 
17 




















Ilet 

1 


Arg 


Phe 


Pro 


Ser 
5 


He 


Phe 


Thr 


Ala 


Val 
1 0 


Leu 


Phe 


Ala 


Ala 


Ser 
15 


Ser 


Ala 


Leu 


Ala 


Ala 
20 


Pro 


Val 


Asn 


Thr 


Thr 

25 


Thr 


Glu 


Asp 


Glu 


Thr 

30 


Ala 


Gin 


He 


Pro 


Ala 
35 


Glu 


Ala 


Val 


lie 


Gly 
4 0 


Tyr 


Ser 


Asp 


Leu 


Glu 
4 o 


Gly 


Asp 


Phe 


Asp 


Val 
50 


Ala 


Val 


Leu 


Pro 


Phe 
55 


Ser 


Asn 


Ser 


Thr 


Asn 

D U 


Asn 


Gly 


Leu 


Leu 


Phe 
65 


He 


Asn 


Thr 


Thr 


lie 
7 0 


Ala 


Ser 


lie 


Ala 


Ala 

/ D 


Lys 


Glu 


Glu 


Gly 


Val 
80 


Ser 


Leu 


Glu 


Lys 


Arg 

85 


Glu 


Ala 


Glu 


Ala 


Glu 
90 


Phe 


Lys 


Asp 


Asn 


Val 
95 


Ala 


Asp 


Val 


Val 


Val 
100 


Val 


Gly 


Ala 


Gly 


Leu 
105 


Ser 


Gly 


Leu 


Glu 


Thr 
110 


Ala 


Arg 


Lys 


Val 


Gin 
115 


Ala 


Ala 


Gly 


Leu 


Ser 
120 


Cys 


Leu 


Val 


Leu 


Glu 
125 


Ala 


Met 


Asp 


Arg 


Val 
130 


Gly 


Gly 


Lys 


Thr 


Leu 
135 


Ser 


Val 


Gin 


Ser 


Gly 
140 


Pro 


Gly 


Arg 


Thr 


Thr 
145 


He 


Asn 


Asp 


Leu 


Gly 
150 


Ala 


Ala 


Trp 


lie 


Asn 
155 


Asp 


Ser 


Asn 


Gin 


Ser 
160 


Glu 


Val 


Ser 


Arg 


Leu 


Phe 


Glu 


Arg 


Phe 


His 


Leu 


Glu 


Gly 


Glu 


Leu 


Gin 



167 



22 



165 



170 



175 



Arg Thr Thr Gly A.sn Ser lie His Gin Ala Gin Asp Gly Thr Thr Thr 
!B0 135 190 



Thr Ala Pro Tyr G._y Asp Ser Leu Leu Ser Glu Glu 7,, • Ala Ser Ala 

195 200 205 



Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu He Glu Glu His Ser 
210 215 220 



Leu Gin Asp Leu Lys Ala Ser Pro Gin Ala Lvs Arg Leu Asp Ser Val 
225 230 235 24 0 



Ser Phe Ala His Tyr Cys Glu Lys Glu Leu Asn Leu Fro Ala Val Leu 
2 ' ;5 250 255 



Gly Val Ala Asn Gin He Thr Arg Ala Leu Leu Gly Val Glu Ala His 
2 60 2^5 27 0 



Glu He Ser Met Leu Fhe Leu Thr Asp Tyr He Lys Ser Ala Thr Gly 
275 280 285 



Leu Ser Asn He Phe Ser Asp Lys Lys Asp Gly Gly Gin Tyr Met Arg 
290 295 300 



Cys Lys Thr Gly Met Gin Ser He Cys His Ala Met Ser Lys Glu Leu 
305 310 315 320 



Val Pro Gly Ser Val His Leu Asn Thr Pro Val Ala Glu He Glu Gin 
325 330 335 



Ser Ala Ser Gly Cys Thr Val Arg Ser Ala Ser Gly Ala Val Phe Arg 
340 345 350 



Ser Lys Lys Val Val Val Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu 
355 360 365 



Thr Phe Ser Pro Pro Leu Pro Ala Glu Lys Gin Ala Leu Ala Glu Asn 
370 375 380 



Ser He Leu Gly Tyr Tyr Ser Lys He Val Phe Val Trp Asp Lys Pro 
385 390 395 400 



23 



Trp Trp Arg Glu Gin Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Asp 
4 05 410 415 



Pro lie Ser Phe Ala Arg Asp Thr Ser He Asp Val Asp Arg Gin Trp 
41.0 ' 425 4 30 



Ser He Thr Cys Phe Met Val Gly Asp Pro Gly Arg Lys Trp Ser Gin 
4 35 440 445 



Gin Ser Lys Gin Val Arg Gin Lys Ser Val Trp Asp Gin Leu Arg Ala 
4 50 4 55 4 60 



Ala Tyr Glu Asn Ala Gly Ala Gin Val Pr :> Glu Pre Ala Asn Val Leu 
4^5 470 47 5 4 80 



Glu He Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala 
485 490 495 



Val Tyr Gly Leu Asn Asp Leu He Thr Leu Hy Ser Ala Leu Arg Thr 
500 505 510 



Pro Phe Lys Ser Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp 
515 520 525 



Lys Gly Tyr Met Glu Gly Ala He Arg Ser Gly Gin Arg Gly Ala Ala 
530 535 540 



Glu Val Val Ala Ser Leu Val Pro Ala Ala 
545 550 



<210* 18 

<21L- 2079 

<212 * DNA 

v213 - Unknown 



120 ■ 



GST : K : trAPAO 2079 for bacterial expression (Exophiala spinifera) 



22 0 - 

V221-- CDS 



(1) . . (2076) 



:3 



-:220 ■> 

•■:221 - misc feature 



24 



(1) . . (687) 

gst fusion + poly linker 



mis c_f eaiurti 
K: t rAPAO 



11 1 : ■ mi so feature 
ill:- (oEcY. . (690) 
111*:- Extra lysine 



o400:- 18 

atg tec coo aoa eta ggt tat tgg aaa att aag ggc ott gtg :aa ccc >\P- 

Met K-'er Pro lie Leu Gly Tyr Trp Lys lie Lys Gly Leu Val Gin Pro 
I 5 10 15 

aeo ega ott coo tog gaa tat coo gaa gaa aaa tat gaa gag oat ttg 96 

The Arg Leu Leu Leu Glu Tyr Leu Glu G.l.u Lys Tyr Glu Glu His Leu 

2 0 2 5 30 

tat gag ogc gat gaa ggt gat aaa tgg oga aae aaa aag ttt gaa tog 14 4 

Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys Phe Glu Leu 

35 4 0 4 5 

ggt ttg ''jag ttt sec aat cot cct tat oat att gat ggt gat gtt aaa 192 

Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr lie Asp Gly Asp Val Lys 

50 55 60 

tta aca oag too aog gec ate at a ogt tat at a got gao aag oac aac 24 0' 

Leu Thr Gin Ser Met ALa lie lie Arg Tyr lie Ala Asp Lys His Asn 
6 5 7 0 7 5 3 0 

atg ttg ggt ggt tgt oca aaa gag ogt gca gag att tea atg ctt gaa 23 8 

Met Leu Gly Gly Gys Pro Lys Glu Arg Ala Glu lie Ser Met Leu Glu 
85 90 95 

gga gcg gtt otg gat att aga tac ggt gtt teg aga att gca tat agt 336 

Gly Ala Val Leu Asp He Arg Tyr Gly Val Ser Arg lie Ala Tyr Ser 

100 105 110 

aaa gac ttt gaa act otc aaa gtt gat ttt cot age aag eta cct gaa 33 4 

Lys Asp Phe Glu Thr Leu Lys Val Asp Phe Leu Ser Lys Leu Pro Glu 

115 120 125 

atg otg aaa atg ttc gaa gat ogt tta tgt cat aaa aca tat tta aat 4 32 

Met Leu Lys Met Phe Glu Asp Arg Leu Cys HLs Lys Thr Tyr Leu Asn 

130 135 140 

ggt gat cat gta acc cat cct gac ttc atg ttg tat gac get ctt gat 480 

Gly Asp His Val Thr His Pro Asp Phe Met Leu Tyr Asp Ala Leu Asp 
145 150 155 160 
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gtt gtt tta tac atg gao eca atg t ge ctg gat gcg ttc cza aaa tta 523 
Val Val Leu Tyr Met Asp Fro Met Cys Leu Asp Ala Phe Pro Lys Leu 
1>>5 17 7 1'5 

gtt tgt ttt a-:;a aaa o it att aaa g:t at: 22a oaa att gal a,-,g tac 3 7o 

Val Cys Pr.e Lys Lys Arg He Glj ALa lie Pro Gin lie Aso Lys Tyr 
l':0 1.3 5 1:1:; 

ttg aaa t;<c age aa ] z.-.t at a ge a t^g : •* f:g cag gege: to 1 c<,a 7:: 62-1 
Leu Lys Ser 3er Lys Tyr lie Ala Trp Leu Gin Glv Tit: gin ALa 

1 2 00 20 5 

acg ttt gqt g.;c gu s eat cot. :ca aaa teg gac ::tg gte erg : gt 672 

Thr Phe 3Ly Sly Sly Asp His Pro Pro Lys Ger Asp Leu Va L ?: o Arrg 

215 ^ 22 0 

gga tc:. : , : g gaa tto aaa gas aa : gtt g : 7 gac gtg gta gtg gtg ggc ^2L 
GLy Ser Pro SLu Phe Lys Asp As:i Val A. La Asp Val Val Val Val Gl'-' 
225 23 0 2,;5 .Mi) 

get ecg age j r tig jag a;g gea eg:: a c \a gte eag ge.:: gee jg- 76s 

Ala Gly Leu Ger 'Sly Leu Slu Thr Ala Arg Lys Va^ Gin Ala Ala Glv 
2 4 5 2 5'' 1 2 55 

etg t::e tge etc gtt ett gag gca atg gat cut gta ggg gga aag act 816 
Leu Ger Cys Leu Val Leu Glu Ala Met; Asp Arg Val GLy Gly Lys Thr 
2 60 2 65 2 70 

ctg age gta eaa teg gqt occ gge agg asg act ate aac gae etc ggc 8 61 

Leu Ger Val Gin Ser Gly Pre Gly Arg Tnr Thr He Asn Asp Leu Gly 
27 5 2 8 0 2 3 s. 

get geg tgg ate aat gac age aac caa age gaa gta tec aga ttg ttt 912 
Ala Ala Trp He Asn Asp Ser Asn Gin Ser Glu Val Ser Arg Leu Phe 
290 29.^ 300 

gaa aga ttt cat ttg gag ggc gaa etc caa agg acg act gga aat tea 960 
Glu Arg Phe His Leu Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser 
305 310 215 320 

ate cat caa gca caa gac ggt aca ace act aca get cct tat gqt aac 100r> 
He His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp 
32 5 3 30 33 5 

tec ttg ctg age gag gag gtt gea agt gea ctt gcg gaa etc etc ceo 1056 
Ser Leu Leu Ser Glu Glu Val Ala Ser Ala Leu Ala Glu Leu Leu Pro 
340 345 350 

gta tgg tct eag ctg ate gaa gag cat age ctt caa gac etc aag gcg 1104 
Val Trp Ser Gin Leu He Glu Glu His Ser Leu Gin Asp Leu Lys Ala 
355 360 365 

age cct cag gcg aag egg etc gac agt gtg age ttc gcg cae tac tgt 1152 
Ser Pro Gin Ala Lys Arg Leu Asp Ser Val Ser Phe Ala His Tyr Cys 
370 375 380 

gag aag gaa eta aac ttg cct get gtt etc ggc gta gca aac cag ate 1200 
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Glu Lys Glu Leu Asn Leu Pro Ala Val Leu 51y Val Ala Asn Gin lie 
385 3:»0 3^5 400 

aca cgc get etg etc gg" gt g gaa gec cac gag ate age atg ett ttt 1240 

Thr Arg Ala Leu Leu G 1 y Val Glu A La Hie Glu lie 3er Met Leu Phe 
4 0 5 4 1 0 4 1 5 

:tc aee gac ta: a:: aa:r agt gtc aee ggt: agt sat at: teg 1JH6 

Leu Thr Asp Tyr I Le lys Ser A L a Thr Gl.y leu Ser Asn lie ?ne Ser 
4 20 42 5 4 30 

gec aag aaa gac ggc ggg cag tat atg cga tg:: aaa a ::a ggt etg cag 1.344 

A.3p Lys Lys Asp Gly Gl.y Gin Tyr Met Arg O'ys Lys T:ir Gly Met Glr. 
4 ••• r . 4 4 0 4 4 5 

teg a:t :ac ca: gec atg tea aag gaa c:t g:t cca g : ic tea gtg eae 13 : L': 

Ser lie Oys His A L a Me: Ser Lys Glu Leu VL. Pro GLy Ser Val His 
4 50 4 55 4 60 

etc aaz ace eee gtc -got gaa att gag :.a g t eg gea toe ggc tgt aca 1440 

Leu Asn Thr Pro Val Ala Glu lie Glu Gin Ser Ala Ser Gly Gys Thr 
4 65 4 7u 4 75 4 80 

gta cga teg gee teg gg : gec gtig toe cga age aaa aag gtg gtg gtt 14 

Val Arg Ser Ala Ser Gly Ala Val Phe Ar g Ser Lys Lys Val Val Val 
4 35 4 00 ' * 4 95 

teg tea aca ace ttg tat coc acc ttg aea ttt tea cca eet ctt 1550 

Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu Thr Phe Ser Pro Pro Leu 
500 505 510 

ccc gec gag aag :aa gca ttg gcg gaa a at. tot ate etg ggc tac tat 1504 

Pro Ala Glu Lys Gin Ala Leu Ala Glu Asn Ser He Leu Gly Tyr Tyr 
515 520 525 

age aag ata gto tte gta tgg gac aag ccg tgg tgg cgc gaa caa ggc 1032 

Ser Lys He Val Phe Val Trp Asp Lys Pro Trp Trp Arg Glu Gin Gly 
530 535 54 0 

ttc teg ggc gtc etc caa teg age tgt gac ccc ate tea ttt gec aga 168 0 

Phe Ser Gly Val Leu Gin Ser Ser Cys Asp Pro He Ser Phe Ala Arg 
545 550 .555 560 

gat acc age ate gac gtc gat cga caa tgg tec att acc tgt ttc atg 1720 

Asp Thr Ser He Asp Val Asp Arg Gin Trp Ser He Thr Cys Phe Met 
565 570 57.5 

gtc gga gac ccg gga egg aag tgg tec caa cag tec aag cag gta cga 17 7 6 

Val Gly Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser Lys Gin Val Arg 
530 585 590 

caa aag tct gtc tgg gac caa etc cgc gca gec tac gag aac gec ggg 1824 

Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr Glu Asn Ala Gly 

595 600 605 

gec caa gt z cca gag ccg gec aac gtg etc gaa ate gag tgg teg aag 1872 

Ala Gin Val Pro Glu Pro Ala Asn Val Leu Glu He Glu Trp* Ser Lys 
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'510 615 620 

cag cag tat ttc caa gga get cog age gec }t - tat ggg ctg aac gat 1920 

Gin Gin Tyr Phe Gin Gly Ala ?r:> Ser Ala 7a 1 Tyr Giy Leu Asn Asp 

62 5 6 30 63 5 64 0 

7;c .ate aca ztj ggt teg gzq et:: aga azq eeg ttc aag agt gtt cat 1968 

Leu He Tnr Leu Gly Ser Ala Leu Arg Thr Pre Phe Lys 3er 7al His 



K':z gtt gga atg gag aeg Let tta gtt tgg aaa ggg tat atg gaa ggg 2016 

Phe 7a 1 Gly Tnr Glu Thr Ser Leu 7al Trp Lys Gly Tyr Met Glu Gly 
6 6 0 6 65 6 7 0 

jee at a ega tc:j ggt caa ega ggt get gea gaa gtt gt.g get age ctg 2064 

Ala He Arg 3er Gly Gin Arg (Ply Ala Ala Glu Val Val Ala Ser Leu 

67 5 68 0 68 5 

■jrg xa gea gc=t tag 2079 
7a 1 Pro Ala Ala 
*:i90 



210.- 19 

211 ■ 692 

2 11- PF:T 

2 19 * Unknown 



GST : K : t rAPAO 2079 for bacterial expression (Exophiala spinifera) 



mi sc_f eature 
U) . . (6::7) 

gst fusion + polylinker 



•220 > 

< -221> mi sc_f eature 

<222> (688) .. (2076) 

<.12 3> K: t rAPAO 

e220> 

<:221> misc_f eature 

-■::::::■> (688) . . (690) 

<223> Extra lysine 

<:4 00> 19 

Met 3er Pro lie Leu Gly Tyr Trp Lys lie Lys Gly Leu Val Gin Pro 
15 10 15 



Thr Arg Leu Leu Leu Glu Tyr Leu Glu Glu Lys Tyr Glu Glu His Leu 

20 25 30 



Tyr GLu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys Phe Glu Leu 
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35 4 0 4 5 



;iy Leu Glu Phe Pro Asn Leu Pro Tyr Tvr He Asp Glv Asp Val Lys 
50 5 5 60 



,eu Thr Gin Ser Met Ala He He Arg Tyr lie A La Asp Lys His Asn 

^ 70 75 80 



Met Leu Gly Gly Cys Pr3 Lys Glu Arg Ala Glu I Le Ser Met Leu Glu 

3 5 90 95 



GLy Ala Val Leu Asp He Arg Tyr Gly Val Ser Arg He Ala Tyr Ser 
100 105 HO 



Lys Asp Phe Glu Thr Leu Lys Val Asp Phe Leu Ser Lys Leu Pro Glu 
115 120 125 



Met Leu Lys Met Phe Glu Asp. Arq Leu Cys His Lys Thr Tyr Leu Asn 
130 135 140 



Gly Asp His Val Thr His Pro Asp Phe Met Leu Tyr Asp. Ala Leu Asp 
1^5 150 155 " 160 



Val Val Leu Tyr Met Asp Pro Met Cys Leu Asp Ala Phe Pro Lys Leu 
165 170 175 



Val Cys Phe Lys Lys Arg He Glu Ala He Pro Gin He Asp Lys Tyr 
180 185 190 



Leu Lys Ser Ser Lys Tyr He Ala Trp Pro Leu Gin Gly Trp Gin Ala 
195 200 205 



Thr Phe Gly Gly Gly Asp His Pro Pro Lys Ser Asp Leu Val Pro Arg 
210 215 220 



Gly Ser Pro Glu Phe Lys Asp Asn Val Ala Asp Val Val Val Val Gly 
225 230 235 240 



Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val Gin Ala Ala Gly 
245 250 255 



Leu Ser Cys Leu Val Leu Glu Ala Met Asp Arg Val Gly Gly Lys Thr 
260 265 270 
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Leu Ser Val Gin Ser Gly Pro Gly Arg Thr Thr lie Asn Asp Leu Gly 

275 230 285 



Ala Ala Trp He Asn Asp Ser Asn Gin Ser Glu Val Ser Arg Leu Phe 
2^0 295 300 



Glu Arg Phe His Leu Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser 
305 310 315 " 32 0 



He His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp 
325 330 335 



Ser Leu Leu Ser Glu Glu Val Ala Ser Ala Leu Ala Glu Leu Leu Pr; 
340 345 350 



Val Trp Ser Gin Leu He Glu Glu His Ser Leu Gin Asp Leu Lys Ala 
355 360 365 



Ser Pro Gin Ala Lys Arg Leu Asp Ser Val Ser Phe Ala His Tyr Cys 
370 375 380 



Glu Lys Glu Leu Asn Leu Pro Ala Val Leu Gly Val Ala Asn Gin He 
385 390 395 400 



Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu He Ser Met Leu Phe 
405 410 415 



Leu Thr Asp Tyr He Lys Ser Ala Thr Gly Leu Ser Asn He Phe Ser 
420 425 430 



Asp Lys Lys Asp Gly Gly Gin Tyr Met Arg Gys Lys Thr Gly Met Gin 
4 35 44 0 44 5 



Ser He Cys His Ala Met Ser Lys Glu Leu Val Pro Gly Ser Val His 
450 455 460 



Leu Asn Thr Pro Val Ala Glu He Glu Gin Ser Ala Ser Gly Cys Thr 
465 470 475 480 



Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser Lys Lys Val Val Val 
48 5 4 90 4 95 
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Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu Thr Phe Ser Pro Pro Leu 
500 505 510 



Pro Ala Glu Lys Gin Ala Leu Al ei Gl.u Asn Ser He Leu Gly Tyr Tyr 
510 520 52 5 



;er Lys Tie Val Phe Val Trp Asp Lys Pro Trp Trp Arg Glu Gin Gly 
5 30 5 35 54 0 



?'ne 3er Gly VaJ. Leu Gin Ser Ser Gys Asp Pro He Ser Phe Ala Arg 
54 5 550 555 500 



Asp Thr Ser He Asp Val Asp Arg Gin Trp Ser lie Thr Gys Phe Met. 

5 65 57 0 57 5 



r al Hy Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser Lys Gin Val Arg 
580 jo 5 ~ 59C 



Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr Glu Asn Ala Gly 
5 95 60 0 ~ 60 5 



Ala Gin Val Pro Glu Pro Ala Asn Val Leu Glu He Glu Trp- Ser Lys 
610 615 620 



Gin Gin Tyr Phe Gin Gly Ala Pre Ser Ala Val Tyr Gly Leu Asn Asp 
625 630 635 640 



Leu He Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe Lys Ser Val His 
645 650 655 



Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly Tyr Met Glu Gly 
660 665 670 



Ala lie Arg Ser Gly Gin Arg Gly Ala Ala Glu Val Val Ala Ser Leu 
675 680 685 



Val Pro Ala Ala 
690 



O10> 20 

HIH 1464 

•■212:- DMA 

v213> Unknown 
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Y : t rAPAO fusion with barley alpha amylase (Exophiala spinifera) 



i ig_pep_ide 
U j . . (72) 

Parley ilpha amylase signal sequence 



'1 • n,isc_f eature 
.Y ■ (73) . . ( 1464) 
: ■ ■ F : t. rAPAO cDNA 



CDS 

(1) . . (1^61) 



n isc^feature 
(73) . . (75) 

Added lysine residue 



■ 4 00> 2 3 

at.q gc: aac aag cac ctg age etc tec etc ttc etc gtg etc etc ggc 43 

Met Ala Asn Lys His Leu Ser Leu Ser Leu Phe Leu Val Leu Leu Sly 
15 10 15 

etc tec gee tec etc gec age ggc aaa gae aac gtt geg gac gtg gta 9 6 

Leu Ser Ala Ser Leu Ala Ser Gly Lys Asp Asn Val Ala Asp Val Val 
20 25 30 

gtg gtg ggc get ggc ttg age ggt ttg gag acg gca cgc aaa gtc cag 144 
Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val Gin 
35 40 45 

gee gec ggt ctg tec tgc etc gtt ctt gaj gcg atg gat cgt gta ggg 192 
Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala Met Asp Arg Val Gly 
50 55 60 

qga aag act ctg age gta caa teg ggt ccc ggc agg acg act ate aac 240 
Gly Lys Thr Leu Ser Val Gin Ser Gly Pre Gly Arg Thr Thr He Asn 
^ 70 75 80 

gac etc ggc get gcg tgg ate aat gac age aac caa age gaa gta tec 283 
Asp Leu Gly Ala Ala Trp He Asn Asp Ser Asn Gin Ser Glu Val Ser 
8 5 90 95 

aga ttg ttt gaa aga ttt cat ttg gag ggc gag etc cag agg acg act 336 
Aig Leu Phe Glu Arg Phe His Leu Glu Gly Glu Leu Gin Arg Thr Thr 
100 105 HO 

gga aat tea ate cat caa gca caa gac ggt aca acc act aca get cct 384 
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Gly Asn Ser He His Gin Ala Gin Asp Hy Thr Thr Thr Thr Ala Pro 
115 120 125 

tat ggt gac tc: ttg ctg age gag gag gtt gca agt gca ctt gcg gaa 4 32 

Tyr Gly Asp Ser Leu Leu Ser Glu 31a 7a 1 Ala 3er Ah Leu Ala Glu 

IV) 135 14 0 

c :t : 3ta tag :-:t Cig ctg at- gaa gag rat ag - ctt :aa gac 43m 

Leu Leu Pr:> VaL Trp Ser Gin Lea He ilu Liu His Ser Leu Sin Asn 
1-4 5 1 50 1 55 160 

etc aag g;:g age c:<: cag g:g Ja;i egg ;t-: gac agt gtg age ttc gcg " 2 :» 

Leu Ly3 Ala Ser Pro Sin Ala Lye Arg Lea Asp Ser 7a 1 Ser ?he Ala 
H5 170 175 

cac tac tot g.ag aag gaa eta aa ; ttg :ct get gtt etc gge gta gea 5/* 
His Tyr Cys Slu Lys Siu Leu As:": Leu ?r) Ala 7al Leu Sly 7al Ala 
ISO 13 5 190 

aac eag at: aca cue get ctg :t - ggt gtg gaa gee cac gag ate age: 624 
Asn Gin lie Thr Atg Ala Leu Leu Sly Val Slu Ala His Glu lie Ser 
195 2 0:; 2 05 

atg ctt ttt :tc arc gac tac at: aag agt gec acc ggt etc agt aat 6 7 2 
Met Leu Phe Leu Tnr Asp Tyr 1H Lys Ser Ala Thr Sly Leu Ser Asn 
310 215 22 0 

att ttc teg gac aag aaa gac ggc ggg :ag tat atg zga tge aaa aca 72 e 

lie Phe Ser Asp Lys Lys Asp Sly Gly Gin Tyr Met Arg Cys Lys Thr 
335 230 235 240 

ggt atg cag teg att tg- cat gec atg tea aag gaa ctt gtt oca ggc 760 
Gly Met Gin Ser lie Cys His Ala Met Ser Lys Giu Leu Val Pro Gly 
245 250 255 

tea gtg cac etc aac acc ceo gtc got gaa att gag cag teg gca tec SI 6 

Ser Val His Leu Asn Thr Pro Val Ala Glu He Glu Gin Ser Ala Ser 
260 265 270 

ggc tgt aca gta cga teg gee teg ggc gec gtg ttc ega age aaa aag 8 04 

Gly Cys Thr Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser Lys Lys 
275 280 235 

gtg gtg gtt teg tta ecg aca acc ttg tat ccc acc ttg aca ttt tea 012 
Val Val Val Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu Thr Phe Ser 
290 295 300 

cca cct ctt ccc gec gag aag caa gca ttg gcg gaa aat tct ate ctg 900 
Pro Pro Leu Pro A.l a Glu Lys Gin Ala Leu Ala Glu Asn Ser He Leu 
305 310 315 320 

ggc tac tat age acjg ata gtc ttc gta tgg gac aag ccg tgg tgg cgc 100f" 
Gly Tyr Tyr Ser Lys He Val Phe Val Trp Asp Lys Pro Trp Trp Arg 
325 330 335 

gaa caa ggc ttc teg ggc gtc etc caa teg age tct gac ccc ate tea 1050 
Glu Gin Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Asp Pro He Ser 
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340 345 350 

ttt gca aga gat acc age ate gac gtc gat cga caa tgg t-:: att ace 1104 

Phe Ala Arg Asp Thr Ser He Asp Val Asp Arg Gin Trp Set: He Thr 

3 5 5 3 6 1 j 3 6 5 

tgt etc atg gtc gga gac ccg gga cgc aag tgg t:: caa cag t ae aag 115.: 

Gys Phe Met Val 31y Asp Pre Gly Arc Lys Trp Ser els G L n Ser Lys 

370 37 : ' 3 30 

?ta aga :aa aag tec gte tgg gac caa :t: c gc gaa gec tac g.-; i 120') 

Hn Val Arg Sin Lys Ser Val Trp Asp 31n Sea Arg Ala Ala Tyr Glu 

3 35 3 90 3 9 5 40) 

aac gc- ggg g:;c caa gtc cca gag :ca gec a a- gtg ct: jaa a:c gag 124: 

Asn Ala Gly Ala Gin Val Pre- 31u Pro Ala Asn Val Leu Glu lie Glu 

4 0 5 4 10 4 1. 5 

tgg teg aag cag cag tat ttc :aa jga get ccg age gee gt :: tat ggg IcAtO 

Trp Ser Lys Gin Gin Tyr Phe 31n lly AT a Pre Ser Ala Val Tyr Gly 

42 0 4 25 4 30 

ccg aac gat etc at...: aca etc ggt teg gcg c:c aga acg ccg ttc aag 134 4 

Lea Asn Asp Leu lie Tnr Leu .ly Ser Ala Leu Arg Thr Pro Phe Lys 

4 35 44 0 44 5 

agt gtt cat ttc gtc gga acg gag acc tct eta gtt tgg aaa ggg tat 139.. 

Ser Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly Tyr 

450 455 460 

atg gaa ggg gec at a cga teg ggt caa cga ggt get gca gaa gtt gtg 14 4 0 

Met Glu Gly Ala lie Arg Ser Gly Gin Arg Gly Ala Ala Glu Val Val 

465 470 475 480 

get age cr.g gtg cca gca gca tag 14 64 
A La Ser Leu Val Pro Ala Ala 
485 



:10.- 21 
:ll> 4 37 



PRT 

Unknown 



S3> K : trAPAO fusion with barley alpha amylase (Exophiala spinifera) 
10 > 

21> misc___f eature 
- (73) . . (14 64) 
K: trAPAO cDIJA 



:lil > misc_feature 

-111 > (73) . . (75) 

:223^ Added lysine residue 



34 



■:4 00> 21 



Met Ala Asn Lys His Leu Ser Leu Ser Leu Phe Leu Val Leu Leu Gly 

5 10 15 



Leu Ser Ala Ser Leu Ala Ser Gly Lys Asp Asn Val Ala Asp Val Val 
2 0 2 5 3 0 



Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val Gin 
35 4 0 45 



Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala Met Asp Arg Val Gly 
50 55 60 



Gly Lys Thr Leu Ser Val Gin Ser Gly Pro Gly Arg Thr Thr He Asn 

65 70 75 80 



Asp Leu Gly Ala Ala Trp He Asn Asp Ser Asn Gin Ser Glu Val Ser 
85 90 95 



Arg Leu Phe Glu Arg Phe His Leu Glu Gly Glu Leu Gin Arg Thr Thr 
100 105 HO 



Gly Asn Ser He His Gin Ala Gin Asp Glv Thr Thr Thr Thr Ala Pre 
11- 120 ' 125 



Tyr Gly Asp Ser Leu Leu Ser Glu Glu Val Ala Ser Ala Leu Ala Glu 
130 135 140 



Leu Leu Pre Val Trp Ser Gin Leu He Glu Glu His Ser Leu Gin Asp 
145 150 155 160 



Leu Lys Ala Ser Pro Gin Ala Lys Arg Leu Asp Ser Val Ser Phe Ala 
165 170 175 



His Tyr Cys Glu Lys Glu Leu Asn Leu Pro Ala Val Leu Gly Val Ala 
180 185 190 



Asn Gin lie Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu He Ser 
195 200 205 



Met Leu Phe Leu Thr Asp Tyr He Lys Ser Ala Thr Gly Leu Ser Asn 
2 10 215 220 
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He Phe Ser Asp Lys Lys Asp Glv Hv Gin Tyr Met Arg Cys Lvs Thr 
225 230 235 ' 240 



Gly Met Gin Ser He Cys His Ala Met Ser Lys Glu Leu Val Pro Gly 
245 250 235 



Ser Val His Leu Asn Thr Pro Val Ala Glu He G_u Gin Ser Ala Ser 
260 265 270 



Gly Gys Thr Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser Lys Lvs 
2 7 5 28a 28 5 



Val Val Val Ser Leu Pra Thr Thr Leu Tyr Pro Thr Leu Thr Phe S-r 
2 90 2 95 30 0 



Pre. Pro Leu Fro Ala Glu Lys Gin Ala Leu Ala Glu Asn Ser He Leu 
305 310 315 320 



Gly Tyr Tyr Ser Lys He Val Phe Val Trp Asp Lys Pro Trp Trp Arg 
325 330 - 335 



Glu Gin Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Asp Pro He Ser 
340 345 350 



Phe Ala Arg Asp Thr Ser He Asp Val Asp Arg Gin Trp Ser He Thr 
355 360 365 



Cys Phe Met Val Gly Asp Pro Gly Arq Lys Trp Ser Gin Gin Ser Ly= 
370 375 380 



Gin Val Arg Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr Glu 
385 390 395 400 



Asn Ala Gly Ala Gin Val Pro Glu Pro Ala Asn Val Leu Glu He Glu 
405 410 415 



Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Val Tyr Gly 
420 425 430 



Leu Asn Asp Leu He Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe Lys 
435 440 445 
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:er Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lvs Gly Ty: 

4 60 



!et Glu Gly Ala lie Arg Ser Gly Gin Arg Gly Ala Ala Glu Val Val 
'5 5 4 70 475 4^0 



A. a Ger Leu Val Pre- Ala Ala 
4 E- 5 



!10 



1 :"- 0 3 
GGA 

E:-:ophiala spinif era 



. 2 U 
Jjl 



GJS 



(:.)..( 1 8 o o ) 



< 4 U 0 > 21 
a~ g ::ca ctt 
10. t Ala Leu 
I 



gca ccg age ta: at<: 
Ala Pro Ser Tyr lie 



aat ccc cc^ 
Asn Pro Pr-: 

1 0 



aac gtc 
Asn Val 



gec tec cca 
Ala Ser Pro 
15 



4 3 



gca ggg tat 
Ala Gly Tyr 



zct :ac gtc 
Ser His Val 
2 0 



gg: gta 
Gly Val 



ggc cca gac 
Gly Pro Asp 
25 



gga ggg 
Gly Gly 



agg tat gtg 
Arg Tyr Val 
30 



9 6 



aca at a get 
Thr He Ala 
5 5 



gga cag att 
Gly Gin He 



gga caa 
Gly Gin 
40 



gac get teg 
Asp Ala Ser 



ggc gtg 
Gly Val 
45 



aca gac cct 
Thr Asp Pro 



14 4 



gec tac gag 
Ala Tyr Glu 
50 



aaa cag gtt 
Lys Gin Val 



gec caa 
Ala Gin 
55 



gca ttc gec 
Ala Phe Ala 



aat ctg 
Asn Leu 
60 



cga get tgc 
Arg Ala Cys 



19: 



ctt get gca 
Leu Ala Ala 
65 

tac ate gtc 
Tyr He Val 



gtt gga gec 
Val Gly Ala 
70 

gac tac gec 
Asp Tyr Ala 
85 



act tea 
Thr Ser 



ccg age 
Pro Ser 



aac gac gtc 
Asn Asp Val 
75 

aaa etc ace 
Lys Leu Thr 
90 



acc aag 
Thr Lys 



gca att 
Ala He 



etc aat tac 
Leu Asn Tyr 
80 

gga gat ggg 
Gly Asp Gly 
95 



2 4 0 



2 e K 



ctg aag get 
Leu Lys Ala 



acc ttt gec 
Thr Phe Ala 
100 



ctt gac 
Leu Asp> 



agg etc cct 
Arg Leu Pro 
105 



cct tgc 
Pro Cys 



acg ctg gtg 
Thr Leu Val 
110 



o b 



cca gtg teg 
Pro Val Ser 
115 



gec ttg tct 
Ala Leu Ser 



tea cct 
Ser Pro 
120 



gaa tac ct 
Glu Tyr Leu 



ttt gag 
Phe Glu 
125 



gtt gat gec 
Val Asp Ala 



384 



acg gcg ctg 
Thr Ala Leu 



gtg ccg gga 
Val Pro Gly 



cac acg 
His Thr 



acc cca gac 
Thr Pro Asp 



aac gtt 
Asn Val 



gcg gac gtg 
Ala Asp Val 



43: 



37 



130 



1?5 



140 



gta gtg gtg 
Val Val Val 
145 

cag gec gec 
Gin Ala Ala 



ggg gga aag 
Gly My Lys 



aac gac etc 
Asn Asp Leu 
H<5 

tec aga ttg 
Ser Arg Leu 
210 



ggc get 

Gly Ala 



ggc ttg 
Gly Leu 
15 D 



gr: ctg 
Gly Leu 
16 5 

act ctg 
Thr Leu 

: 2 o 

ggc get 
Glv Ala 



tec tec 
3er Cys 



age gta 
Ser Val 



gcg egg 
Ala Trp 



tt t gaa 
Phe CJlu 



act gga aat 
Thr Gly Asn 



cct tat ggt 
Pro Tyr Gly 



gaa :tc etc 
Glu Leu Leu 



t e a ate 
Ser lie 



gac tec 
Asp Ser 
245 

ccc gta 
Pre Val 
2 60 



gac etc aag 
Asp Leu Lys 
275 

gcg cac tac 
Ala His Tyr 
290 



gcg age 
Ala Ser 



tgt gag 
Cys Glu 



u; ttt 
Arg Phe 
2 15 

car. caa 
His Gin 

2 30 

■to ctg 
Leu Leu 



tgg tee 
T r p S e r 



cct cag 
Fro Gin 



age 
Ser 



Leu 



caa 
Gin 



ate 

1 le 

2 00 

cat 
His 



go a 
Ala 



age 
Ser 



ggt ttg 
Glv Lea 



gtt c-t 
Val :,. i 

r: 0 

teg gat 
Ser Gly 
1 3 5 

aat }ac 
Asn Asp 



ttg gag 
Leu GJ. u 



gag aeg gca 
He Thr Ala 

155 

gag gcg ate 

Glu A.. a Met 



cgc aaa gtc 
Arg Lys Va 1 
160 

gat cgt gta 
Asp Arg Val 
17 5 

a eg act ate 
_y Arg Thr Thr lie 
190 

ii gc gaa gta 
Ser jlu Val 



ec: gg:: agg 



ag.: aac ;:aa 
See Asn Gin 
205 



ggc gag etc 
Y!y Glu Leu 
22 0 



cag agg -j rq 
■lln Arg Tnr 



caa gac 
Gin A so 



gag gag 
Glu Glu 



cag 
Gin 



gcg 
Ala 
280 



aag gaa 
Lys Glu 
2 95 



eta 
Leu 



ctg at z 
Leu He 
2 65 

aag egg 
Lys Arg 



aac ttg 
Asn Leu 



7gl aca ace 
Gly Thr Thr 
135 

gtt gea agt 
Yal Ala Ser 



gaa gag cat 
Glu Glu His 



etc gac agt 
Leu Asp Ser 
285 

cct get gtt 
Pro Ala Val 
300 



act aca get 
Thr Thr Ala 
24 0 

gca ctt gcg 
Ala Leu Ala 
255 

age ctt caa 
Ser Leu Gin 
27 0 

gtg age ttc 
Val Ser Phe 



etc ggc gta 
Leu Gly Val 



4 30 



52 



614 



7 6: : 



8 1 1 



864 



912 



gca aac cag 
Ala Asn Gin 

30 5 

age atg ctt 
Ser Met Leu 



aat att ttc 
Asn He Phe 



aca ggt atg 
Thr Gly Met 

555 



ate aca 
He Thr 



ttt etc 
Phe Leu 
325 

teg gac 
Ser Asp 
340 

cag teg 
Gin Ser 



cgc get 
Arg Ala 
310 

acc gac 
Thr Asp 



aag aaa 
Lys Lys 



att tgc 
He Cys 



ct g 
Leu 



tac 
Tyr 



gac 
Asp 



cat 
His 
3 60 



etc ggt 
Leu Glv 



ate aag 
He Lys 
330 

ggc ggg 
Gly Gly 
345 

gec atg 
Ala Met 



gtg gaa gee 
Val Glu Ala 
515 

agt gec acc 
Ser Ala Thr 



cag tat atg 
Gin Tyr Met 



tea aag gaa 
Ser Lys Glu 
3 65 



cac gag ate 
His Glu He 
320 

ggt etc agt 
Gly Leu Ser 
335 

cga tgc aaa 
Arg Cys Lys 
350 

ctt gtt cca 
Leu Val Pro 



960 



100* 



1056 



1104 



38 



ggc tea gtg cac etc aac acc :c: gtc get gaa att gag cag t-g q.~a 
GLy Ser Val His Leu Asn Thr Pr.: Val Ala Glu lie Glu Gin Ser Ala 
37 0 37 5 38 0 



tec cgc tgt aca gta cga teg gee teg ggc gcc ctg ttc cga age aaa 
f'l ~ ly Cys Thr Val A f9 Ser Ala Ser Gly Ala Val Phe Arg Ser Lys 

>5 4C0 



'- :f 5 3-0 



aag gtg gtg gtt teg tta ccg aca acc ttg tat: cc:: acc ttg a-a ttt 
Lys Vai. Val Val Ser Leu Pr 5 Thr Thr Leu Tvr Pr.) Thr Leu Thr Phe 
405 -HO 415 



ggg ctg aac gat etc ate aca ctg ggt teg gcg etc aga acg ccg ttc 

Gly Leu Asn Asp Leu He Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe 

545 550 555 560 

aag agt gtt cat ttc gtt gga acg gag acg tct tta gtt tgg aaa ggg 

Lys Ser Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly 

565 570 575 



1152 



1200 



12.',! 



tea oo* cct ctt ccc gcc gag aag caa gca ttg gcg gaa aat tct ate r> , 6 

Ser Pro Pro Leu Pro Ala Glu Lys Gin Ala Leu Ala GLu Asn Ser lie 
420 ^-'5 4 30 

ctg ggc tac tat age aag ata gtc ttz gta t : f c gac aaq cc: teg tgg r-44 
Leu Gly Tyr Tyr Ser Lys lie Val Phe Val Trp Asp l.vs Pro Trp Trp 
4 - 5 4 4 4 4 5 

cgc -gaa caa ggc ttc teg ggc gtc etc caa teg aac tgt qar cm at- i*v> 
Arg Glu Gin Gly Phe Ser Gly Vai Leu Gin Ser Ser Cys Asp Pro II- 
450 4 53 4 6 o 

tea ttt gcc aga gat acc age ate gac gtc gat cga caa tgg tec att 1440 
Ser the Ala Arg Asp Thr Ser He Asp Val Asp Arq Gin Trp Ser II* 
465 470 475 " 4 8 o 

acc tgt ttc atg gtc gga gac ccg gga egg aag tgg tec caa cag tee i 4g f. 
Thr Cys Ehe Met Val Gly Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser 
48 5 4 90 495 

aag cag gta cga caa aag tct gtc tgg gac caa etc cgc gca gcc tac 1536 
Lys Gin Val Arg Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tvr 
500 505 510 

gag aac gcc ggg gcc caa gtc cca gag ccg gcc aac gtg etc gaa ate 15^4 
Glu Asn Ala Gly Ala Gin Val Pro Glu Pro Ala Asn Val Le U Glu lie 
515 520 525 

gag tgg teg aag cag cag tat ttc caa gga get ccg age gcc gtc tat 163"' 
G^u Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Val Tyr 
530 535 540 



168 0 



1728 



tat atg gaa ggg gcc ata cga teg ggt caa cga ggt get gca gaa gtt 177h 
Tyr Met Glu Gly Ala lie Arg Ser Gly Gin Arg Gly Ala Ala Glu Val 

580 585 5^0 



39 



gtg get age ctg gtg cca gca gca tag 
Val Ala -t Leu Va .1 Pre Ala Ala 

5 =<5 600 



1803 



c 10- 2 ■ 

Oil:- 6C0 

.'12:- PF.T 

2 13:- Exophia.la spin iter a 



•MOO:- 23 

Met Ala Leu Ala Pro 3er Tyr [ 



Asn Pro Pro Asn Val Ala Ser Pro 
13 15 



Ala Gly Tyr Ser His 7a. 1 Gly 7al Gly Pro Asp Gly Gly Arg Tyr Val 
20 25 30 



Thr lie Ala Gly Glr. lie Gly Gin Asp Ala Sei Gly Val Thr Asp Pro 

:- 0 4 0 4 3 



Ala Tyr (31 u Lys Glr. Val Ala Glr. Ala Pne Ala Asr. Lou Arg Ala Cy = 
00 55 60 



Leu Ala Ala Val Gly Ala Thr Ser Asn Asp Val Thr 
65 7 0 7 5 



Lys Leu Asn Tyr 
30 



Tyr lie Val Asp Tyr Ala Pro Ser Lys Leu Thr Ala He Gly Asp Gly 
£5 90 95 



Leu Lys Ala Thr Phe Ala Leu Asp Arg Leu Pro Pre. Cys Thr Leu Val 

100 105 110 



Pro Val Ser Ala Leu Ser Ser Pro Glu Tyr Leu Phe Glu Val Asp Ale 
115 120 125 



Thr Ala Leu Val Pro Gly His Thr Thr Pro Asp- Asn Val Ala Asp Val 

130 135 140 



Val Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val 
145 153 155 160 



Gin Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala Met Asp Arg Val 
165 170 175 



Gly Gly Lys Thr Leu Ser Val Gin Ser Gly Pro Gly Arg Thr Thr lie 



40 



18 : 



190 



Asn Asp Leu Gly Ala Ala Trp Tie Asn Asp Sor Asn Gin Ser 31u Val 

195 2 '00 20 5 



^er Arc Leu Phe Glu Arg Phe Hi 
2 1 0 2 1 5 



,eu Glu Gly GJ.u Leu Gin Arg Thr 



Thr Gly Asn Ser lie His Glr. Ala Gin Asp Gly Thr Thr Thr Thr 7 : .la 
2 25 2 30 210 2 40 



Pro Tyr Gly Asp Ser Lei Leu 3<; 



Glu Glu 

-> S 0 



Ser Ala Leu 72 L: 
? 3 S 



ilu Lei.. Leu 



el Trp 3er' Gin Leu 



Glu Glu His Ger Leu Gli 
2 7 0 



Asp Leu Lys Air 

275 



er Pro Gin Ala 



;iig .^eu A;e 



3er Val Ger Ph«E 
5 



Ala Hi;:; Tyr 0:ys Glu Lys Glu Leu Asn Leu Pro Ala Val Leu Gly Val 

2 90 2 95 300 



Ala Asn Gin lie 
305 



Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu lle 
310 11 5 3 2 0 



^er Me- Leu Phe Leu Thr Asp Tyr lie Lys 3er Ala Thr Gly Leu S< 
5 25 350 335 



Asn lie Phe Ser Asp Lys Lys Asp Gly Gly Gin Tyr Met Arg Cys Ly: 
14 0 34 5 3 50 



Thr Gly Met Gin Ser He Cys His Ala Met Ser Lys Glu Leu Val P 
35 5 3 00 3 65 



Gly Ser' Val His Leu Asn Thr Pro Val Ala Glu He Glu Gin Ser A.h 
37 0 37 5 38 0 



?er Gly Cys Thr Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser Lyi 
^85 390 395 4 C"! 



Lys Val Val Val Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu Thr Ph* 
405 410 415 



41 



Ser Pro Pro Leu Pro Ala Glu Lys Gin Ala Leu Ala Glu Asn S-r lie 

4-0 425 430 



Leu Gly Tyr Tyr Ser Lys He Val Phe Va 1 Trp Asp Lys Pro T-p Trp 
435 440 445 



Arg Gl i Gin Giy Phe Ser Gly Val. Leu Gin Ser Ser Svs Asp Pro lie 
451 455 460 



Ser Phe Ala Arg Asp Thr Ser lie Asp Val Asp Aig GJ n Trp Ser lie 

■ ; " b 470 475 ■ ' 480 

Ti.r Cyt. Phe Met Val Gly Asp Fro Gly Arg Lys Trp Ser Gin Gin Ser 

4«5 4 9Q 455 



Lys Glr. Val Arg Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr 
500 505 510 



Glu Asn Ala Gly Ala Gin Val Pro Glu Pro Ala Asn Val Leu Glu He 
515 52 0 525 



Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Val Tyr 
53C 535 540 



Gly Leu Asn Asp Leu He Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe 

545 550 555 560 

Lys Ser Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly 

565 570 575 



Tyr Met Glu Gly Ala lie Arg Ser Gly Gin Arg Gly Ala Ala Glu Val 
530 585 590 



Val Ala Ser Leu Val Pro Ala Ala 

595 600 



:::io - 


24 




:-003 


212 .■ 


r.'NA 


:i3> 


unknown 


220:- 




223:- 


K: trAPAO 



42 



mi sc_f eature 
f 7 :-.)..( 1 5 7 5 .) 
espl mat 



ir i3c_l eature 
(1576) . . (1611) 
spacer sequence 



"i • rnisc feature 

- • ' 161 ".;:) . . (3000) 

':■ • K: trAPAO 



CDS 

(1) . . (3000) 



r:iisc_ feature 
(1612) . . (1614) 
extra ivsine 



< 4 00 > 24 

at 3 Mcc aac aag cac ctg age etc tec etc ttc etc gtg etc etc ggc 

M.v- Ala Asn Lys His Lea Ser Leu Ser Leu Phe Leu Val Leu Leu Gly 
1 5 10 15 

etc tec gec tec etc gec age ggc get cct act gtc aag att gat get 
Leu o^r Ala Ser Leu Ala Ser Gly Ala Pro Thr Val Lys lie Asp Ala 
20 25 30 

ggg atg gtg gtc ggc acg act act act gtc ccc ggc acc act gcg acc 
Gly Met Vai Va_L Gly Thr Thr Thr Thr Val Pro Gly Thr Thr Ala Thr 
35 40 45 

gtc age gag ttc ttg ggc gtt cct ttt gec gec tct ccg aca cga ttt 
VaJ .or Glu Phe Leu Gly Val Pro Phe Ala Ala Ser Pro Thr Arq Phe 
-*° 55 60 

gcg cct cct act cgt ccc gtg cct tgg tea acg cct ttg caa gec act 
Ala Pro Pro Thr Arg Pro Val Pro Trp Ser Thr Pro Leu Gin Ala Thr 
6 -' 70 75 80 

gc.3 t:xt ggt cca cca tgc cct caa caa ttc aat tac ccc gaa gaa etc 
Ala Tyr Gly Pre Ala Cys Pro Gin Gin Phe Asn Tyr Pro Glu Glu Leu 
85 90 95 



43 



96 



144 



192 



2 4 0 



28S 



cu gag att acg atg gee tgg ttc aat aca ccg ccc ccc tea get ggt ^36 
Arg Glu lie Thr Met Ala Trp Phe Asn Thr Pro Pro Pro Ser Ala Gly 



43 



100 i 05 



110 



12 5 



gaa agt gag gac tgc ctg aac etc aac at. tac gtc c:a gga act gag 

' jlu Ser ,J - -J As P c i' s L ^ Asn Leu Asn lie Tvr Val Pre Gly Thr llu 
I '■ ' 120 

aac aca aac aaa gec gtc atg gt:t tgg ata tac 

Asn Thr As r. Lys Ala Val Met Val T-r. lie j-,y 
1^0 135 ' " 



tat ggt tgj aat tea ttc cac c'.t tac gac g: Iq get agt ttc gca 3 r- 
yr .,ly Tip Asn Ser Phe His Leu Tyr Asp Gly Ala Ser Phe Ala Ala 
^ 13-5 L60 

aat zaj gat. gtc ate gee gtg ace ate aac tac .ga acg aac att ctj 
Asn GJn Asp Val lie Ala Val Thr He Asn Tyr Arg Thr Asn He Lea 
lb5 -70 175 

ggg ttc cct get gee cct eag ett cca ata aca :aq cca aat ctg ,gg 

Gly Phe Pre Ala Ala Pre Gin Leu Pre He Thr Hn Arg Asn Leu 21, 
180 IS- 190 

H Z f a gaC Can agg tt; - ; '? rt "9 '^a ,:ag egg aac ate aca 

Fhe Leu Asp Gin Arg Phe Ala Leu Asp Trp Val Gin Arg Asn lie Ala 
19 " 200 201) 

gee ttt ggc ggt gat cct cga aag gtc aca ata ~tt goa cag agt -gcg 
Ala Phe Gly Gly Asp Pro Arg Lys Val Thr He Phe Gly Gin Ser Ala 
210 215 ;- 20 

ggg ggc aga agt gtc gac gtc etc ttg acg tct atg cca eac aac e C a 
Gly Gly Arg Ser Val Asp Val Leu Leu Thr Ser M-t Pm His Asn Pre 
225 230 235 240 

cec ttc cga gca gca ate atg gag tec ggt gtg qet aac tac aac ttc 
Pro Phe Arg Ala Ala He Met Glu Ser Gly Val Ala Asn Tyr Asn E'he 
245 250 255 

cec aag gga gat ttg tec gaa cct tgg aac ace act gtt caa get etc 
Pro Lys Gly Asp Leu Ser Glu Pro Trp Asn Thr Thr Val Gin Ala L-u 
260 265 270 

aac tgt ace ace agt ate gac ate ttg agt tgt atg aga aga gtc gat 
Asn Cys Thr Thr Ser He Asp He Leu Ser Cys Met Arg Arg Val Asp 
275 280 285 



tac acg ttg gac aac gta aeg get gtg tac cgt tet gaa acg get cgc 
Tyr Thr Leu Asp Asn Val Thr Ala Val Tyr Arg Ser Glu Thr Ala Arg 
JJ5 310 315 320 

acg act ggt gac att get cgt gta cct gtt etc gtc ggg acg gtg g-c 

Thr Thr Gly Asp He Ala Arg Val Pro Val Leu Val Gly Thr Val All 
325 330 335 



3-34 



ggt gga gcg ctg gaa 4 \2 

oly Gly Ala Leu gia 
4C 



4 S 0 



62 4 



671 



720 



7 63 



816 



8 6-; 



etc gec act ctg atg aac acg ate gag caa etc gga ett ggg ttt gag 91" 

Leu Ala Thr Leu Met Asn Thr He Glu Gin Leu Gly Leu Gly Phe Glu 
290 295 30Q 



960 



1008 



44 



aac gac gga ctt etc ttt gt a etc g gg gag aat ga: aoc caa gca tat 
Asn Asp 3G y Leu Lea Pne Va 1 Leu Gly GLu Asn Asp Tnr Gin Ala Tyr 



3 4 



3 4 0 



1056 



;ut a :•: ; g-g gaa it: c :g aa: cag oca e » - att caa sag act att 
,eu Glu Glu A La Lie Pro Asia Gin Pro Asp Leu Tor Jin Thr Leu Lou 



3: 



3 e 3 



3 6 j 



1 1 0 ; 



go a oca. to.t 
G l.y 



3tt JO ; c 



AL a Tyr Pro Tie LI y Lor 

37; 3 75 



; 1 j : ate gga tog • aaa ; o. • ; 1 

3 o r 
3 • 3 



II. 



aaa gc:: gac :o * gag ; a • gag :o •, ; : : ate ::a g cot a • a* gac rc: 
Il.e A I x Ala lie Glu To:;- Glu Va 1 A: \ ?;ie 31 n Gys P::a 3er Ala lie 

3 3 3- 3L 3 9 5 4 J J 



gag get 

Val Ala 



ga a 
Aso 



ac aat gag aco 
yr Asa Ala Tnr 

4 2 ■:■ 



age aaa egg g ja ate 



3 e r Are 

3 0 5 



eg:: tac 



Asn Arg 31y He Pra Ser Tap Arc Tyr Tyr 



ga.;: aac ato g 10 



Pne 31u Asn 



G Lu 
4 2 5 



4 1- 



4 ] 5 



ca: oao eca gog tec. gaa gtg 
Lou Ph-E Poa G.y 3er olu Va 1 
4 30 



1 2 4 



C:c oao ago act gaa gt • ggg ace gto gg a aeg a.vc act arte gaa 

Tyr His 3e.r 3or G.Lu Va 1. ally Met Va4 Pne Gly Tnr Tyr Pro Va 1. Ala 
4 3 l : 44 0 4 45 



134 4 



agt gee i-:c gee ccg gag gee aag a ag age aaa tac aag aag ggc gec 
3or Ala Thr Ala Leu Glu Ala Glr. Tnr 3er Lys Tyr M-,t. Gin Gly Ala 



4 55 



4 5 3 



tgg gcg gee ttt gea aaa 



4 6 5 



at.g aaa ggg cot gag tgg aaa 



Trp Ala Ala Pne Ala Lys Asn Pro Met Asn Gly 



4 75 



47 : 



Jiy Trp Lys Gin 
4 8 0 



gag cog aaa gto gog gag ctt ggc tea oca ggc aaa gee ate cag gtt 
Val Pro Asn Val Ala Ala Leu Gly 3er Pro Gly Lys Ala lie Gin Va 1 



43 5 



4 3( 



4 0 c 



14: 



gae gto tot oca gog aca ata -gac caa cga tgt gca t"g tao aag age 
Asp- Val 3er Pro Ala Tnr lie Asp Gin Arg Gys Ala L-..u Tyr Thr Arg 



5 00 



a 'J a 



5 1 ' 



tat tat act gag teg ggc aca ate gcg cag age aca tat ggc gga ggc 
Tyr Tyr Thr Glu Leu Gly Thr lie Ala Pro Arg Thr Pne Gly Gly Gly 



52 5: 



5 2 5 



15 8 4 



age ggc gga ggc age ggc gga ggc age aaa gaa aac gtt get; gac gtg 
3er Gly Gly Gly Ser 3 lay GLly 31y 3er Lys Asp Asn Val Ala Asp Val 



5 30 



54 0 



163 



gaa gtg gtg ggc gat gga ttg age ggt ttg gag acg gca cga: aaa gt a 
Val Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val 



545 



530 



55; 



560 



1 68 0 



45 



oag gcc gca ggt ct g t:c tgt :tc gtt ctt gag gog atg gat cgt gta 
Gin Ala Ala Gly Lea Ser Gys Leu Val Leu Glu Ala Met Asp Arg Val 

5 6 5 5 7 0 j ? 5 



17 2 8 



gg.g gg a .:,ag a ; ::*:g agt r a :aa teg gg 
gly Gly lys Tar L 

5 3 0 



cs gg.:: a gg a eg n 't ate 
Ser Vol Gin Ser Gly P r ;> GLy Arg Tnr Thr lie 
a: ' ' 5 90 



aac •:a- 



gg-:' got geg tgg ate a it ga. 



Asn Asp Lea GLy A L a Ala Trp Lie Attn Asp 
1 a rfia 



p- a a :: a a j i : g a a gta 
>r Asm Glut oer -lira Val 



1 3: 



aga 
Arg 
6 1 0 



g a a aga 

:;l-j 



Arg PLie Hi 



:g i • : i : - ga g 
ea • : : 



e zag egg acq 
ly GLa Lea GL:a Arg Thr 
6 A ") 



1 ;i - 



act gg., 
Tnr Gly 



:a o ' cat taa g ::a ::aa ga 
r Lie Hi s Glut Ala G l.n As 



p 



g t aca it:c aci ac.a get 
Tnr tnr Thr' Tnr A La 
6 4 0 



1 tLi 



act tat u g~ gac 
Pre Tyr "[lly Asp 



:.t g ct.g age gag gau ott. .p.: a :W gca 



6 3 5 



L-u 3-r GLa 



Ala Lt-u Ala 



ga„ etc 
Glu; Leu 



ga.c 
Asp: 



aaa 
Ly,: 
,; t c 



gta tag tot. tag ct.g a:. 



Pro VaL Trp Ser Gin 
6 6 0 

gcg aga cot tag gca 



gag cat ag t 



,eu He Gla; Gla Hi.s Ser .Leu Gin 
■65 67; 

' :-tc gac agt gog agt: too 



■r Pro Gin Ala Lys Ar 



g 



tal Ser Pne 



gog 
Ala 



His 
6 90 



Tyr 



tgt 



gag 
G.-.u 



aag gaa 
Lys GJa 



Asn 



ttg :ct g<: 



?to Ala VaL Lea 
7 0 0 



gta 
Val 



: 1 1 A 



goa 
Ala 
7 05 



aac 
Asn 



O cng 
Gl:a 



ate 
lie 



aca 
Thr 



ego got 
Arg Al; 
7 10 



:c ggt gtg gaa goo cao gag ate 
::u Gly Val Glu Ala His Glu lie 
715 720 



: 1 0 



ago 
Ser 



atg 
Met 



OtT 

Lei 



tt : 
Ph.: 



ot.o ac> 



ljOU 

715 



ate aaa .agt goo acc ggt etc 



Thr Asp Tyr lie 



;.r Ala Thr Glv 



7 y;i 



agt 

Ser 



aat 
Asn 



att 
lie 



ttc 
Phe 



tog 
Ser 
74 0 



gac aag aaa gac ggc ggg oag tat atg aga tgt aaa 
Asp Lys Lys Asp Gly Gly Gin Tyr Met Arg Gys Lys 
74 5 7 50 



a c a 
Thr 



ggt 

Gly 



atg 
Met 
7 55 



oag 
Gin 



tog 
Ser 



att tgo tat gtt atg tea aag gaa ott gtt 



1 le 



His A La Met 

7 60 



Glu Leo Val 

765 



oca 
Pro 



:> 0 4 



ggc t aa gtg oat at.o aac act ctt: gtc got gaa att gag oag tog gca 
Gly Ser' Val His Leu Aon Thr- Prt Val Ala Gla Lie Gla Gin Ser Ala 
7 70 77 5 7 6:) 



too ggc tgt aca gta cga teg gcc ttg ggt get gtg ttc cga ago aaa 



'4 0 0 



46 



Ser Gly 3ys Thr Val Arg Ser Ala Ser 31y Ala Val Phe Arg Ser Lys 



7. -.5 



9 J 



7 ^ 



aag gtg gtg gtt tog t.ta ssg .,ca a z z ttg tat cec ac:: ttg a::a f:t 
Lys Val. Val Val Ser Le _i Pro Thr Thr Leu Tyr Pr:> Phr Leu Thr Phe 



■ 1 



3 1 3 



24 4 3 



* • * j • ; i ;:et ::tt : • 
3--r Pro Pro Leu Pr: 



g .;; k: C3i : ' ; r.tq 
..; Lys 31m Al a Lou 



q: ;: rj a ^ 3a: t. :: t a *: 
Al j 3 1a .V;;i 3e r" I . e 

3 3 J 



z' 3 ggo t i tat. ago aa g at i qtc 
3t j Gly Tyr Tyr Ser Lys I 



ota tgg qac aag oog tgg teg 
Sal Pne Val Trp Asp Lys Pro Trp Trp 
4 3 3 .; 3 



4 4 



eqc qaa 
Arg Glu 
'> 5 0 



ggo t to tog gg : 
3 to Pne Ser Gl\ 



:to aa teg ag:: t it g = z so:: a*: 
rs. :;ir. 3er Ser Gvs A so Pro I 1 • 



t • a *: t 1 : 
G--r Phe 3-, 
3 ■ ' 5 



og„ 
Arc 



A?o Tor S> 



gac :: 

As o , a . 



go 



:(3 



go gao cog gga ogg aag tgg too 



Val Sly Asp 



ily A.r z. Lys 



caa oag t< 
Gin '3 In S' 
:-: 3 3 



0 6 3 :• 



aag oag gta oga caa aag tot ate tgg 



O.i 

G I r. 



Arg Gin Lys 
■90-; 



Val Trp. 

30 : 



ia - oaa ot ego 
Vsd Gin Leu Ana 



Ala 
3 1 0 



goo to: 
Ala T- 



So 



gag 

g : u 



OOC 

Ala 

9 1 5 



gg-; 



Gly Ala Glr. Val Pre G la Pro Ala 



aq 



g g 
Val 



..eu 



gaa at z 
S;.lu lie 



7 3 3 



gag tgg tog aag oag oag tat tte oaa gga got oog ago 
Glu Trp Ser Lys Gin Glr: Tyr Phe Gin Gly Ala Pro Ser 
9 3 Q 9 55 9 4 0 



Ala 



gte tat 
Val Tyr 



;S 32 



ggg 
Gl y 
94 5 



ctg aae gat etc ate aca ctg ggt tog gcg oto aga a eg 
Leu Asn Asp Leu lie Thr Leu Gly Ser Ala Leu Arg Thr 



3 o u 



95 5 



cog tt z 
Pro Phe 

3 if. 0 



OS 3 0 



aag 
Lys 



agt gtt cat tte gtt gga aog gag oog tot tta gtt 
Ser Val His Phe Val Gly Tor GLu Thr Ser Leu Val 



aaa ggg 
^ys bly 
97 5 



1 <3 ? \~ 



tat 
Tyr 



atg 
Met 



O CL J 

Glu 



ggg goo at a oga teg ggt :aa ^ga 



Gly Ala lie Arg 
93 0 



ly 31 n Arg 
98 5 



ggt 
Gly 



gst 
Ala 



g :: a 
Ala 
9 90 



gaa gtt 
Glu Val 



3 97 0 



gtg -get ago ctg gtg ooa gca gca tag 
Val Ala Ser Leu Val Pro Ala Ala 
995 1000 



: ;oo: 



•C10 • 25 



4 7 



11 

12 
13 



10 0 0 
PRT 

unknown 



lExophidid s p i n i f e r a ; 



riii ? c feature 
7 3)7. (1575) 
t: Fp.l mat 



iiii 5 c feature 
■ ! :-7» ; . . (16 1.1) 
.if' an: or sequence 



ni i s c feature 
■■] 0 12) . . (3000) 
Put rAPAO 



mi so feature 
■ 1 (.12) ..( 161.4 ) 



Met Ala Asn Lys His Leu Ser Leu Ser Leu Phe Leu Val Leu Leu Gly 

5 10 15 



Leu Ser Ala Ser Leu Ala Ser Gly Ala Pro Thr Val Lys lie Asp Ala 

2 0 2 5. 3 13 



Gly Met Val Val Gly Thr Thr Thr Thr Val Pro Gly Thr Thr Ala Thr 
35 40 45 



Val Ser Glu Phe Leu Gly Val Pro ?he Ala Ala Ser Pro Thr Arg Phe 
5 0 5 5 60 



Ala Pro Pro Thr Arg Pro Val Pro Trp Ser Thr Pro Leu Gin Ala Thr 
65 7 0 7 5 3 0 



Ala Tyr Gly Pro Ala Gys Pro Gin Gin Phe Asn Tyr Pro Glu Glu Leu 
8 5 90 95 



Arg Glu lie Thr Met Ala Trp Phe Asn Thr Pro Pro Pro Ser Ala Gly 
100 105 110 



48 



Glu Ser Glu Asp' Cys Leu Asn Leu Asn lie Tyr Val Pro Gly Thr Glu 
115 12:0 ' ; L 



Asn Thr Asn Lys Ala Val Met Val Trp lie Tyr Gly Gly Aid Leu Glu 
1 3 G' H5 ' 140 



Tyr Gly Trp A:E:r. Ser ?he His Leu Tyr Asp 
115 150 



o...y a.lu 



1!:. 



em- ?he Ala Ala 
16C 



Asn Glr. Asp Val lie Ala \ T al Thr lie Asn Tyr Arg Thr Asn lie Leu 



1 05 



170 



17:; 



l.ly Phe Pre Ala. Ala Pro Glu 



Pro He Thr Gin Aru Asn Leu Gly 
185 190 



Phe Leu Asp Glu Arg Phe Ala Leu Asp Trp Veil Gin Ar 
19^ 2 0C .:0 



: Asn He Ala 



Ala Phe Gly Gly Asp Pro Arc Ly:E Val Thr" Lie Phi- 
2 1 0 LH 22'. 



v Gin Ser Ala 



Gly Gly Arg Ser Val Asp Val Leu 
225 230 



,eu Thr Ser Met. Pro His Asn ?r< 
235 24' 



Pro Phe Arg Ala Ala He Met G.l.u Ser Gly Val Ala Asn Tyr Asn Phe 
215 250 255 



Pro Lys Gly Asp* Leu Ser Glu Pro Trp Asn Thr Thr Val Gin Ala Leu 

260 265 270 



Asn Cys Thr Thr Ser He Asp. He Leu Ser Cys Met Arg Arg Val Asp 
2 7 5 2 0 0 2 i 5 



Leu Ala Thr Leu Met Asn Tnr He Glu Gin Leu Gly Leu Gly Phe Glu 

2 90 2?5 300 



Tyr Thr Leu Asp Asn Val Thr Ala Val Tyr Arg Ser Glu Thr Ala Arg 
305 310 315 320 



Thr Thr Gly Asp He Ala Arg Val Pro Val Leu Val Gly Thr Val AJ.a 
325 330 335 



Asn Asp Gly Leu Leu Phe Val Leu Gly 31u Asn Asp Thr Gin Ala Tyr 



49 



34 0 3 4 5 



Leu Glu Glu A I a lie Pro Asn Gin Pro Asp Leu Tyr Gin Thr Leu Leu 

355 3 -5 7i 335 



(3Ly Ala Tyr Pre He Sly Ser Pro Oily He GLy Ser Pro G 1 r. Asp Gin 
37 0 37 5 3:-:Q 



lie Ala Ala lie Glu Thr Glu 7u Arq PLe Gin Cys Pro Ser Ala lie 
3H 3 9 j 39 : > 4 00 



V.; : l Ala Gin Asp Ser Arq Asn Ar« : i O'-ly He ?r< * Ser T rp Aru Tyr Tyr 
4 05 4 10 4 ;.5 



Tyr Asn Ala Thr' Phe Ha Asn lee Glu Leu ?H- Pro Gly Ser Glu 7a J 
4 2L 4.H " 43: 



Tyr His Ser Ser' Glu Va.l. Gly Mr: Val Phe Gly Th:r Tyr Pro VH Al,; 
4 35 4 4': 44 5 



S-r Ala Thr Ala Leu Glu Ala G.H Thr Ser' Lys Tyr Met Gin Gly Ale 
4 50 4 55 4 00 



Trp Ala Ala Phe Ala Lys Asn Pro Met Asn Gly Pro Gly Trp Lys Gin 
4 0-E 4 7 0 4 7 l . 480 



Val Pro Asn Val Ala Ala Leu Gly Ser Pre. Gly Lys Ala II* Gin Val 
4 85 4 90 4^5 



Asp Val Ser Pro Ala Thr He Asp Gin Arq Cys Ala Leu Tyr Thr Arg 
500 505 510 



Tyr Tyr Thr Glu Leu Gly Thr He Ala Pro Ara Thr Phe Gly G.l y Gl;, 
515 52 0 525 



er Gly Gly Gly Ser Gly Gly Gly Ser Lys Asp Asn Val Ala Asp Va.l 
5 30 5 35 54 0 



Val Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arq Lys Val 
545 550 553 560 



Gin Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala Met Asp Arg Val 
565 570 575 



50 



;iy Gly Lys Thr Leu Ser Val Gin Ser Gly Pro Gly Arg Thr Thr II* 

5 8 0 5 3 5 5 : ^ n 



Asn Asj:» L»>u Glly A La Ala Trp lie Asn Asp Ser Asn Gin Ser Glu Val 

5 <5 600 6 J3 



:er Are L< -u ?he Glu Ar g Phe His Leu Glu 31 y Glu Leu G.ln Arg Thr 
6 1.i' 615 620 



Thr Gly Asn Ser lie His Gin A.U Gin Asp Gly Thr Thr Thr Thr Ala 
625 6 1 j 635 6*; 3 



5 ro Tyr Gly Asp Ser Leu Leu Ser (3.1 u Glu Val Ala Ser Ala Leu Ala 
6-15 650 655 



Glu Leu Leu Pre Val. Trp Ser G.ln Leu lie Glu Glu His Ser Leu G^n 
6 6 0 6 6 5 67 0 



Asp Leu Lys Ala Ser Pre- Gin Ala Lys Arg Leu Asp Ser Val. Ser Phe 
•50 5 68 0 6'c 5 



Ala His Tyr' Cys Glu Lys G.lu Leu Asn Leu Pre .Ala Val Leu Gly Val 
6 00 6 05 7 00 



Ala Asn Gin He Thr An; Ala Leu Leu Gly Val Glu Ala His Glu He 
705 710 715 720 



Ser Met Leu Phe Leu Thr Asp Tyr lie Lys Ser Ala Thr Gly Leu Ser 
7 25 7 30 7 35 



Asn lie Phe Ser Asp Lys Lys Asp Gly Gly Gin Tyr Met Arg Cys Lys 
740 715 750 



Thr Gly Met Gin Ser lie Cys His Ala Mer Ser Lys Glu Leu Val Pro 
7 05 7 60 7 65 



Gly Ser Val His Leu Asn Thr Pre Val Ala 31u He Glu Gin Ser Ala 
7 7 0 7 7 5 1 3 0 



Ser Gly Cys Thr Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser Lys. 
785 790 795 830 



51 



Lys Val Val Val Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu Thr Phe 
805 810 8H 



Leu Pro Aid Glu Lys Gin Ala Leu Ala Gl u Asn Ser He: 

HO 825 8 80 



L<'U Gly Lyr Tyr Ser Lys lie Val Phe Val Trp Asp Lys Pro Trp Trp 

:■ 3 5 8 4 1 8 4 5 



Arg Glu Gin Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Asp Pro He 

8 j J ? 5 5 8 6 8 



Ser Phe Ala Arg Asp Thr Ser He Asp Val Asp Arg Gin Trp Ser lie 
■-:m5 37C 87 5 880 



:r < :ys Phe Met Val Gly Asp Pre- Gly Arg Lys Trp Ser Gin Gin Ser 

885 39: 8 95 



G's Gin Val Arg Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr 
'H'O 905 910 



. u Asri Ala Gly Ala Gin Val Pro Glu Pro A la Asn Val Leu Glu He 
H5 920 925 



Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Val Tyr 
-30 93 5 94 0 



Gly Leu Asn Asp Leu lie Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe 
94 5 95 0 95 5 9 60 



y.-s Ser Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly 
965 970 975 



Tyr Met Glu Gly Ala He Arg Ser Gly Gin Arg Gly Ala Ala Glu Val 
980 935 990 



Val Ala Ser Leu Val Pro Ala Ala 
995 1000 



l:io.- 26 

:211.- 2 07 6 

:212 - D:JA 

LI 13'* Unknown 



52 



signal : BEST 1 mat ure : spacer : K : trAPAO ( Exophiala spini f era ) 



s ;. :j _pept ;de 
U) . - (72) 

E a r 1 e y alpha a rn y L a s e si.' 7 n a 1 s e q u o n c e 



mat peptide 
-7 ?,') . . I L5-L5) 
BE3T1 mature 



mi sc_f eat are 
t 1 5 4 6 ) . . ( L L : 3 4 ) 

spacer sequence 



mice feature 
1 IS 35) (2 1/3 1 
K: trAPAO 



CDS 

( 1 ) . . (2 97.3) 



miso_f i;.ature 
(1535) . . (15 5 7) 
Extra lysine 



-4 00> 2 6 

■■it 3 gee aac aag cac ctg age etc tec etc etc etc gtg etc etc ggc 

Met Ala Asn Lys His Leu Ser Leu Ser Leu Phe Leu Val Leu Leu Gly 

-2 0 -15 -10 



48 



etc tct gec 



gec age ggc acg gat ttt ccg gtc cgc agg acc 



Leu Ser Ala Ser Leu Ala Ser Gly Thr Asp Phe Pro Val Arg Arg Thr 

-I 1 5 

gat ctg ggc cag gtt cag gga ctg gee ggg gac gtg atg age ttt cgc 

Asp Leu Gly Gin Val Gin Gly Leu Ala Gly Asp Val Met Ser Phe Arg 
10 15 2 0 



9 6 



14 4 



gga at a ccc tat gca gcg ccg ccg gtg ggc ggg ctg cgt tgg aag ccg 
Gly lie Pro Tyr Ala Ala Pr:> Pro Val Gly Gly Leu Arg Trp Lys Pro 



05 



3 0 



35 



40 



192 



ccc caa cac gec egg ccc tgg gcg ggc gtt cgc ccc gsc acc caa ttt 



24 0 



53 



Pr- Gin His Ala Arg Pr :■ Trp Ala Gly Val Arg Pro Ala Thr Gin Phe 
4 5 5 0 5 5 



eg- tec gaa age it: gg a gcg gec \ <r cat cgc aao ggc age etc gee 
GLv 3er Asp 5/s Phe Gly Ala Ala Tyr Leu Arg Lys Gly Ser Leu Ala 

5 ■ 7 5 



2 HP 



V ) * ? ■ a * < ga:: tgt ctea 1 . i r c:c aao r i tgg i - : ccg t ca 
G.1 y Val Ger Gla As::- Gys Leu Tyr Leu Asn Val Trp AU Pro 3er 



0 



3 5 



gg- a - aaa 
GLy Ala Lys 

a 0 



aao gg:: ca a tac ,:cc at-; atg gtc aaa at - tac ggc aa a 
Pro Gly a : . Tyr : r- V.il Met Val Tq: Val Tyr" Gl.y Gly 



9 



1 



GLy 

10 : 



Phe Ala 



aG : 



g:a ; • • r a cao :ac a i : gaa a a ' ? i a g - i 



My Gly Thr A La A La 

i l-: 



Tyr 
1 1 5 



AT a 

1 2 :■ 



* gcg og.a 
a Ala Arc 



g gg qt : gtc gag gtg a :g vat aao tat egg asg aa- 



GL:a Gly VaL 7 a L Val VA Thr Piie 



12 1 



1. a 5 



Tyr' Arg Thr 
1 5 5 



g gg<; 



:g -a a gag 



IL- Leu GLy Phe Phe Ala His Pro 'Ay Leu Ser Arc G 1 . 



r Pro Thr 



gga act teg 
Gly Thr Ser 
1 a 5 



gg-- aac ta a gga' V a V a gac att c:c gee gat 



J A/ Asa Tyr Gly h 



lie L-au Ala Ala 
16: 



A r a 



tga gtg cag aac aac gee cgc gec V.c gga ggg gac 
Trp Val Gin Gar Asn Ala Arc A L a Phe Gly Gly Asp 
1 70 17 5 HO 



cec ggc aga gtg 
Pro Gly Are Val 



acg gtc ttt ggt gaa teg gec gga gcg age gcg ate gga att etg etc 
Thr Val Phe Gly Glu Ser Ala Gly Ala Ser Ala He Gly Leu Leu Leu 
135 195 195 2 0 0 



ace acg 
Thr Ser 



etg aga aag ggt c + 



ggc gat ate etc gaa agt 



a-ee oar 

2 a 5 



Gly Leu Phe Arg Gly Ala lie Leu Glu Ser 



210 



2 1 r 



eea ggg etg 
Pro Gly Leu 



acg cga ccg etc gee aaa etc gca gac aga gac gee teg 
Thr Arg Pro Leu Ala Thr Leu AU Asp Ser Ala Ala Ser 



ggc gag cgc 
Gly GLu Arg 
2 35 



c gac gca gat. ctt t ag aga at a; aga :a: 



gaa 



:u Asp A 1 a Asp Leu 
2 4 0 



Arg Lea Arg Ser' Thr Asp Pra 
215 



gee ae a stg 
Ala Tnr Leu 



atg gag ego gac 
Met Ala, Arg Ala 
2 55 



Taa gca p; a aga aaa gaa tag agg gaa 
sp Ala Ala Arg Pro Ala Ser Arg Asp 

2 60 



etg cgc agg acg egt sag ace gga ccg ate gtc gat gg:: aat gtg etg 
Leu Arg Arg Pre Arg Pra Thr Gly Pro He Val Asp Gly His Val Leu 



91. 



54 



2 6 5 
c :g 



27 0 



2 7 r n 



:ag a-c qa :: age 1 ; : : ate gcg gcg :g 1 cag etg gcg ccg gt r 
?:::> Gin Tnr Asp Se:' Ala Ala lie Ala Ala Gly Gin Lea A La Prt 7 a 1 

23 5 2 9:" ' 23: 



9 60 



J? 
/ \ r ?. 



gt-: 

7a: 



- i 1 La Ay Tnr 

"-; ") a 



gga 1 r .: aa: :jc: gac g i > gg •. ' ic go- 
: iS.n .Ma Asp Gla Oily Arg AG 



■ 1 - 



■ t 

Phe 

2 1 : 1 



1 



• t 

A r : 



g-:i 
Ala 



• : :; ; a ; taa ::a.; gee tat etc yx ;j ; • : 

Ma Tnr ?r:> AL- Asp Tyr Gl:. Ala Tyr tea 31. A La 

;"» 2 J a : 5 



10 .5 »: 



'M ttt gg: ca caa go:: \ : ;: gt- ; >: : gc : 1 : an ::c:: 

An Phe Gly Asp Gin AL a Ai a AL a 'Al Al,, Al .j Gys Tyr Pro 

3 30 3 35 



1 ! 2 1 1 



:;go 
Gly 
-a 



eg g 
Ar 3 



1 a r 



an; aag ; • a. • : a t • - gen eg ; a*::- te: c 
Pro tys 2; L a Met VG AG, Ar r [ L a 



gg : 

■:;iy 



ga ; ,a 



ca g tee a 3 t egg gga g t e 
G Ln Pna Asa Arg G Ly 7a L 



3 6 ■: 



a ga ■: g eg c 
r Gl- Ala L 



gta 
7a 1 



-'3- 

Ara GLn 

3 7 2 



Gly 



ge- 
Al 



ceo at.g tga agt tat nag en:- an" gg- aat an:: 
Gal Trp Arg Tyr GLn Pna Ann Gly Aen Tnr 



gag 

Glu 



ggt 

Gly Gly 



1 ;::-;■ 



aga gcg c :ng get aee aa : gga gc> 
Arg Al- Pro Ala Thr His Gly Al, 
M5 .;q: 



gaa att 



ac g~ 



GG 7 tr-> 



(31; I La ?r-: Tyr 7a 1 Phe Gly 7a I 



12 M 



tte aag etc gac gag ttg ggt 
Phe Lye Leu Asp Glu Leu Gly 
4 10 * 4 1 5 



tte gat tg; eeg cee gag gg g c a: 
Pna Asp Trp Pro Fro Glu Gly Pr<: 
4 2 0 



1344 



a eg cee gee gac -gt geg etg age eaa etg at^ tee too gee tgg gt. 



Thr Pro Ala Asp Ar-4 Ala Lea GLy GLn Leu Met 



■r Ala Trr.. 



425 



4 30 



43* 



J40 



13 9/ 



egg tte gee aag aat gge ga - ceo gee ggg ga- gee err acc tgg cat 
Arg Phe Ala Lys Asn GLy Asp Pro a La Gly Asp Ala I.an Thr Trp Pro 
44a 4 50 4 55 



14 4 0 



gee tat t :t aeg gge aag to? ace aag aea tte ggt cee gag gge age 1400 

Ala Tyr Gar Tnr Gly Lys Ser Thr Met Thr Pho Gly Pro Glu Gly Are: 
4 60 4 65 4 70 

gag gc; gtg gtg teg cee gga cat tec ate cee ect tgc gcg gat gge 1536 

Ala Ala 7a 1 7a 1 Ser Pro GLy Pro Ser lie Pr- Pro Gys Ala Asp GLy 

475 4 30 43 5 



gsc aa; gcg ggg gge gga gge age gge gga gge age gge gga gge age 
Ala Lys Ala Gly Gly Gly GLy Ser Gly Gly Gly Ser Gly Gly Gly Ser 
4 90 4 95 500 



153 4 



55 



aaa gac aa: gtt gsg gac gtg gta gtg gtg ggc get ggc ttg age ggt 
Lys Asp Asn Val Ala Asp Val. Val Va I 7a 1. Gly Ala Gly Leu Ser Gl.y 



5 0 5 



. 1 0 



ttg gag aog gea ege i,h gt e cag ace gc ;: gg::: etg '. v tge etc r • 
Leu Glu Thr A La Arg Lys Val. G Ln Ala A L a Gly Leu So i Cys Leu 7a 1 

5 3 5 ■;. ] ) 5 .;, 5 



hp 



:t gac: gcg :,tg gat eg: e a ggg gea aa-: 
eu GLu Ala Met Asp Arg 7a 1. Hy Gly Ly • 
5 -1 0 5 1 5 



L ;a.r: Leu :A 



g age 3= a eaa 
.GL Gin 



ece- gge :,gg a eg .c: ate ae 
Pro Gly Arg Lnr Thr Lie Ac 



gge- get a y; 
Gly Ala Ala 



e:io: at' 
Tr P 11. 



gac age- iac 



eaa age: 
G.-:a Ger 



gea e 
7a I 3> 
a 7 5 



gaa ag.; 
G; lea A.:e: 



eat r 
Hi. 3 L 



H 7: A 



gag- gge gag 



Glu 



jlu Leu G Ln 



^gg acg a-: 
Are Thr T; 



G 1 y A::- e 3 »: 



„<_-a a 



cat eaa gea - 
I l.e Ha- Gin Ala 1 



gae ggt aea a :e ace 
Aep Gly Thr Thr Thr 



■gae :cc ttg ot = 1 age ga<: 



Tar Ala Pre. Tyr Gly Asp 
6 1 ■;■ 



615 



Gl* 



HG- 



gag gtt gea a gt g.ec 
Glu 7a 1 AT a Ser Ale 
62 0 



gcg gaa 



:t e ct e 



Leu Ala Gea Leu L 
63^ 



ece gea tgg 
Pro Val Trp 



tee -ag ctg 
Ger Gin Leu 



ate gaa gag oat ago 
lie Glu Glu His Ser 
63 5 



:tt eaa gae etc aae gcg age ecu cag gcg ae 
Leu Gin Aep Leu Lye Ala Ger Pre Gin Ala I,;, 
640 6-1 c 



eel » 



egg :tc gac agt gtg 
Arg Leu Asp Ser Val 



.go etc gee 



tgt gag aag gaa c:a aae 



Ger ?he Ala His Tyr Cys Glu Lye Glu Leu 



65 5 



L60 



ttg est get gtt etc 
Leu Pro Ala Va L Leu 
6 6 5 



ggc gta gea aac cag ate. aea cgc get ctg 
Gly Val Al a Asn G Ln lie Thr Arg Ala Leu 



67 0 



67 c 



jii; 



ggt gtg gaa gee cao 
Gly Val Glu Ala His 
6 0 5 



gag ate age atg ctt ttt etc ace gac tac ate 
Glu He Ser Met Leu Phe Leu Thr Asp Tyr He 
6 9 0 69 5 



aag agt gee ace ggt 
Lys Ger Ala Tar Gly 
7 00 



etc agt aa:. att ttc t eg gac aag aaa gac ggc 
Leu Ser Asn He Phe Ser Asp Lys Lys Asp GLy 



7CG 



7L0 



: g u • 



ggg cag tat atg cga 
Gly Gin Tyr Met Arg 

7 15 



tge aaa aea ggt atg cag teg att tgc eat gee 
Gys Lys Thr Gly Met Gin Ser He Cys His Ala 



7 30 



7. 



3356 



56 



at g tea aag gaa att gtt :ca gqa t?a gtg ca: at - aac acc ccc gtc 

Met Ser Lys 51u Leu Val Pro :;:.y Ser VaL His Leu Asn Thr Pr:> Val 

7?0 7?>0 74 7 

V g^* i ■ V 3ag v.; J ' < ; "-j * • ' ?gc : • : r a?a u.i cga tag i - : teg 

51 ai Ll.e 51u 51ri 3or Al a 0-a G 1. y Cys r.or Val Arg Sec- Ala Ser 

7 5 J 7 5 5 7 k> 0 



M 1. A 



\ l ' i ' ' j { : ttc ; •; i • a 1 1 1 q r q j: i t. a • i ? ' i c g i - ; - - a 4 jn 

•:; l.y Ala VaL ?he Arg Ser Lys Lys '7 a 1 Val. Val Ser Vau Pro Tar Tar 

7 65 77 J 7 7: 

ttg tat. a a? ttg a ? a ttt ?e : ; ■ :: a a ::o: sat aca g ; i a aa a - ; 4 4:; 

Leu Tyr Pro Tar La. Tar Phe .•• : Pra Pra La.. Pra Ala Via Lys :;;.n 

7 7 5 V:: 7 95 

gca ttg gcg g^a .aa: tot at?. a 4 , a aaa taa tat aga a x a ata a: a tt? . 4 ':*3 

Ala Leu Ala Via Asa Ser lie L*- 1 It 1 y Tyr Tyr Ser Lys lie Val Piae 

7 TV z . : 5 . i 5 

qta tag gao aag oca tag tgg ?g - gaa aa a ggo tat. a teg ggo gto etc .V4 4 

Val Trp Asp Lya Pra Trp Trp Ara Glu '3 Lit i;;iy Pne 3er Gly Val Leu 
a 1 7 3 1 5 32 a 

aaa tag aao tat ga a a ao at? t a j ttt aa : aga gat acc age at? gaa: . 5 : V 

'51 n Ser Ser Gys Asp Pro lie S*.-i Pae A La Ara Asp Thr Ser lie Asp 

• / 5 8 50 a 3 5 -10 

gt c gat cga caa tgg tec att a^v 1 tgt ttc ata gtc gga gac cog a ia sOti': 

Val Asp Arg Gin Trp Ser lie Tar Vys Phe Met Val Gly Asp Pra- Gly 

04 5 0 5 5- 3 5 5 

agg aag tag tec caa cag tec aa .i cag ata* cga caa aag tct gtc tgg 200 3 

Arg Lys Trp Ser Gin Gin Ser Lye Gin Val Arg Gin Lys Ser Val Trp) 

3*0 3*7 5 " 370 

gac caa ct a age gca gec aac gag aac gee ggg gee caa gtc cca gag 0733 

Asp Gin Leu Arg Ala Ala Tyr G^u Asn Ala Gly Ala Glri Val Pro Glu 

3 7:" 5 a 0 53 5 

ccg g?c aac gtg etc gaa ate gag tgg teg aac cag cag tat tt ? caa 073'] 

Pro Ala Asn Val Leu Glu lie Glu Trp Ser Lys Gin Gin Tyr Phe Gin 
3 9 0 3 '9 5 9 0 0 

ggu gat ccg age gee gtc tat gaa ctg aac gat eta ate aca ctg ggt 2^:32 

Gl y Ala Pre Ser Ala Val Tyr Gly Leu Asn Asp Leu He Thr Leu Gly 

3 0 5 91 0 915 9 .7 0 

teg gcg cte aga acq cag tt? aag agt gtt cat ttc gtt gga acq gag ~£:-t 

Ser Ala Leu Arg Thr Pro Phe Lys Ser Val His Pne VaL Gly Thr Glu 

92 5 9 30 9 75 

acg t?t tta gat t.g? aaa gga tat a^g gaa aj^a g?a ata cga teg jjz. 2923 

Thr Ser Leu Val Trp Lys Gly Tyr Met Glu Gly Ala 1 Le Arg Ser Gly 

94 0 94 5 950 

caa ?:ia ggt gat gca gaa gtt gt aj get ag? ctg gtg cca gca gca tag 2 97 6 



57 



Gin Arg Gly Ala Ala Zlu Val Val Ala Ser Leu Val Pro Ala Ala 

95 5 960 965 



9 91 
PRT 

Un k nown 



signal : BEST! mature : spacer : K : t rAPAO (Exophiala spini feral 



mi so feature 
i 15 4 6 i ..(1534i 

.spa cer sequen :e 



mi so feature 
( 1 A: 5 i . . f 2 9 7 : 
K: t rAPAO 



1A- mi sc_ feature 
j;:.- ( 1 'A- : < . . ( 1537) 
"9A * Extra lysine 

•:-AA: • 27 

Met Ala Asn Lys His Leu Ser Leu Ser Leu Phe Leu Val Leu Leu Gly 
-2 0 -15 -10 



Ser Ala Ser Leu Ala Ser Gly Thr Asp Phe Pro Val Arg Arg Thr 
-5 -11 5 



Asp Leu Gly Gin Val Gin Gly Leu Ala Gly Asp Val Met Ser Phe Arg 
10 15 20 



Gly He Pro Tyr Ala Ala Pro Pro Val Gly Gly Leu Arg Trp Lys Pro 
25 30 35 40 



Pro Gin His Ala Arg Pro Trp Ala Gly Val Arg Pro Ala Thr Gin Phe 
4 5 50 " 55 



Gly Ser Asp Cys Phe Gly Ala Ala Tyr Leu Arg Lys Gly Ser Leu Ala 
60 65 7 0 



Pro Gly Val Ser Glu Asp Gys Leu Tyr Leu Asn Val Trp Ala Pro Ser 
75 80 85 
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;iv Ala Lys Pr<-. Gly Gin Tyr Pre* Val Met Val Trp Val Tyr Gly Gly 
30 95 100 



Gly Phe Ala Gly Gly Thr Ala Ale. Mot Pro Tyr Tyr Asp Gly G 1 a Al< 

io : no us :.z\ 



Lea Ala Aru Gli. Gly Val Val Val W-il Thr Phe Asr.. Tyr Arq Thr Asr 

i2 r " 13.: 



Ho Leu Gly Phe ?he Ala His Pre: iLy Lea Sor Arc Giu Sor Pre- Tn: 
1 4 i :. 4 5 1 ': 0 



Gly Thr Ser Gly Asr. Tyr Gly Leu Leu Asp lie Leu A La Ala Leu Aru 
155 1 o' 165 



Trp Val. Gin Ser Asr. Ala Arq Ala Phe Gly Gly Asp Pro Gly Arc w a. 
170 175 1!:C 



Thr Val Phe Gly Glu Ser Ala Gly Ala Ser Al ci lie Gly Leu L 
185 * 190 13 r 



Thr Ser Pro Leu Ser Lys Gly _.eu Phe Arq Gly Ala lie Leu Glu Ser' 
2 05 Pi: 215 



Pro Gly Leu Tn:r Arq Pro Leu Ala Thr Leu Ala Asr Ser Ala Ala Ser 
22i"' P2 1 : 230 



Gly Glu Arq Leu Asp Ala Asp Leu Ser Arq Leu Arq Ser Thr Asp Pre 
2 3 5 2 4 0 2 4 5 



Ala Thr Leu Met Ala Arq Ala Asp Ala Ala Aru Pre Ala Ser Arq ks\. 
250 255 2 00 



Leu Arq Ar: Pro. Arq Pro Thr Gly Pre lie Val Asp Gly His Val Leu 
265 270 275 * 28:' 



Pro Gin Thr' Asp Ser Ala Ala He Ala Al ~ Gly Gin Leu Ala ?r:> Val 
2 ~; 5 2 90 2 95 



Arq Val Leu II- Gly Thr Asn Ala Asp Glu Gly Arq Ala Phe Leu Gly 
30m 305 310 



Arq Ala Pro Met Glu Thr Pro Ala Asp Tyr Gin Ala Tyr Leu Glu Ala 



59 



315 



32 0 



32 5 



Gin Phe Gly Asp Gin Ala Ala Al i Val Ala Ala Cys Tyr Pro Leu Asp 
330 335 34 0 



Gly Aro Ala Thr Pre. Lys G] a Mel Val Ala Arg lie Phe Gly Asp Asn 
315 35 j 35 0 3»50 



Gin Phe Asn Arc Gly Val Ser Ala Phe Ger 

3 6 ! :: 370 



\la Leu Val Arc G ~ri 
371 



Gly Ala Pro Val Trp Aro Tyr Gin Phe Asn 

3H0 383 



Asn Thr G.la Gly Go/ 
3 90 



Arg Ala Pro Ala Thr- His 2\.y Ala Glu Tie Pre Tyr Val Phe Gly Val 
3 9 5 4 0 0 4 0 5 



Phe Lys leu Asp Glu Leu Gly Leu Phe Asp Trp ?r<; 
4 1 0 4 1! 4 2 1 



'ro Glu Glv Pro 



Thr Pro Ala Asp Arc Ala Leu Gly Gin Leu Me*: S< 
4 25 4 30 4 3.1 



;?r Ala Trp Val 

4 4^; 



Arg Phe Ala Lys Asn Giy Asp Pro Ala Gly Asp Ala Leu Thr Trp ?: 
44 5 4 50 4 5! 



Ala Tyr Ser Thr Gly Lys Ger Thr Met Thr Phe Gly Pro Glu Gly Arc 
4 60 4 65 4 70 



Ala Ala Val Val Ser Pro Gly Pro Ser lie Pro Pro Gys Ala Asp Gly 
4 75 480 4 05 



Ala Lys Ala Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser 
4 90 4 95 500 



Lys Asp Asn Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly 
505 5M 51 : . 520 



Leu Glu Thr Ala Arg Lys Val Gin Ala Ala Gly Leu 

52 5 530 



j r Gys Leu Val 

5 35 



Leu Glu Ala Met Asp Arg Val Gly Gly Lys Thr Leu 
5 4 0 5 4 5 



;r Val Gin Ser 

5 50 



60 



;iy Pre Gly Arg Thr Thr He Asn Asp Leu Gly Ala Ala Trp He Asn 



Asp Ser Asn Gin 3er Glu Va 1 Ser Arq Leu Phe Glu Arg Phe His Leu 

570 57 :. 550 



Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser lie H:s Gin Ala Gin 

5E5 5 30 595 600 



Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly A:: 
6 35 610 



Ser L* 



Leu Ser Glu 
b 1 \ 



Glu Va.I Ala Ser Ale 
62 0 



Leu Ala Glu Leu Levi Pr< 
65 5 



Vai Trp Ser Gin Leu 



He 051 u 51.u His Ser Leu Gin Asp Leu Lye Ala Ser P. so Gin Ala Lys 
655 6 4 0 615 



Arc Leu Asp Ser 7a 1 Ser 



Phe Ala His Tyr Oys Glu Lys Glu Leu Asn 
65 5 660 



Leu Pro Ala 7al Leu Gly 7al Ala Asn Gin He Thr Arq Ala Leu Leu 
665 67 0 67 5 68 0 



;iy Val Glu Ala His Glu He Ser Met Leu Phe 
6 3 5 6 i 0 



:;u Thr Asp Tyr He 
695 



jys Ser Ala Thr Gly Leu Ser Asn He Phe Ser Asp Lys Lys Aspi Gly 
7 00 7 05 7 10 



Gly Gin Tyr Met Arg Gys Lys Thr Gly Met Gin Ser He Cys His Ala 
715 720 7^5 



Met Ser Lys Glu Leu Val Pro Gly Ser Val His Leu Asn Thr Pro Val 
7 30 7 35 74 0 



Ala Glu He Glu Gin Ser Ala Ser Gly Gys Thr Val Arg Ser Ala Ser 
745 750 755 760 



Gly Ala Val Phe Arq Ser Lys Lys Val Val. Val Ser Leu Pro Thr Thr 
765 770 775 



61 



Leu Tyr Pro Thr Leu Thr Phe Ser Pro Pro Leu Pro Ala Glu Lys Gin 

73 0 7 -?:. 7 90 



Ala Leu A 1 Glu Asn Ser He Leu G.iy Tyr Tyr :V: Lys lie Va 1 Phe 
7 95 8 00 8 P j 



Yal Trp Asp Lys Pro Trp Trp Arg 0; 1 u Gin Gly Phe 3<-r Gly Yal Leu 
° 1 1 J 815 5 2 0 



Gin Ger Ser Gys Asp Pro He Ser Phe Ala Arg Asp Thr Per Ho .Asp 

::3 0 3 3 5 -,4 0 



r .-il A:?p Ara Gin Trp Ger He Thr Gys Phe Met Va 1 Giy Asp- Pro Gly 
84 5 350 8 5^ 



Grp Ser Gin Gin Ser Lys G In Yal Arg Gin Lys Ser Va 1 Trp) 
3 30 8 35 :70 



Asp Gin Leu Arg Ala Ala Tyr Glu Asn Ala Gly Ala Gin Yal Pro 51u 

8 7 5' 3 3 0 ? ! ■ 5 



'no Ala Asn Val Leu Glu lie Glu Trp Ser Lys Gin GG r Tyr Phe lln 
:: 9 0 8 9 5 9 0 0 



Gly Ala Fro Ser Ala Yal Tyr Gly Leu Asn Asp Leu hie Thr Leu Gly 
: . 1 G5 910 315 92 0 



• er Ala Leu Arg Thr Pro Phe Lys Ser Val His Phe Veil Gly Thr Glu 
92 5 93 0 «93 5 



Phr Ser Leu Val Trp Lys Gly Tyr Met Glu Gly Ala 15 e Arg Ser Gly 
94 0 94 5 950 



Gin /vrg Gly Ala Ala Glu Val Val Ala Ser Leu Val Pro Ala Ala 
95 3 9 60 9o5 



:io> 28 

VI • 3 bid 

: 1 2 . • DMA 

: 1 3 • Unknown 

L30 - 

LL3 - gst : espl : sp : K: t rAPAO (Exophiala spinifera] 
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in: sc_f eature 
- : .7(687) 
: .•• ' + p.;)l y .. ,.nker 



in": t _pept ide 
...-■■I 8) . . (2 1 * '! 
e:"- pi mat 



in:,:. ::_featar- 
in).. (2. . 6) 



. 1 : mi ;:: :_fe.3 tu r\' 

i.:2 21 ) . . ( 8<:i5 
• • K: r rAPAO 



in i :--c_ feature 
f.-27) . . (2.. .'9) 
extra lysine 



atg tec cet ati eta ggt tat tgg aaa att aag gge ctt gtg caa 45 
M^t Ser fro lie Leu Gly Tyr Trp Lys lie Lys Gly Leu Val Gin 



-220 -215 



coc act eg a ctt ctt ttg gaa tat ctt gaa gaa aaa tat gaa gag 90 

Pro Thr Arg Leu Leu Leu Glu Tyr Leu Glu Glu Lys Tyr Glu Glu 

: 0 -..0 5 -200 

ov. ttg tat gag ceo gat gaa ggt gat aaa tgg cga aac aaa aag 135 

His Leu Tyr Glu A.r-j Asp Glu GLy Asp Lys Trp Arg Asn Lys Lys 

-:j5 -190 -185 

ttt. gaa ttg ggt ttg gag ttt -zzc aat ctt cet tat tat att gat 180 

?Le Glu Leu Gly Leu Glu ?he Pro Asn Leu Pro Tyr Tyr lie Asp 

-120 -175 -170 

g-.rt gat ^tt aaa t\ u aca cag tct atg gec ate ata cgt tat ata 225 

GLy Asp Val Lys L-a Thr Gin Ser Met Ala He He Arg Tyr He 

-H>5 -160 -155 

get gac aa:j eac aac atg ttg ggt ggt tgt cca aaa gag cgt jza 270 
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Ala Asp Lys His Asn Met Leu 31 y Gly Cys Pr: Lys Glu Arg Ala 
-150 -",45 -140 

gag att to a atg ett gaa gga geg gtt :;'g gat att aga tac igt 315 
Gla lit Ser Met Geu Gl.u Gly Ala Val G-u Asp lie Arg Tyr ;;ly 
-15 5 -..30 - 1 2 5 

•n teg \-\ i att. ' : t. o agt i i i jac t't ga = act St.? aaa ;* ' 530 
Val Sot Arg lie Ala Tyr •: Oys Asp One G.1 Thr Leu Ly= Val 
-HO - : 1 0 -11 J 

gat to: cct ag? a -i g :ta ?st gaa itg "a aa = at 5 :t : gaa gat. cgt 4 08 
Asp Ftne Geu Ser Gys 'Leu Pro Glu Met Geu Ly: Met ?he 031 a Asp Arg 
-105 -:0D -95 

tta tgt oat. aaa a ? i tat tea a at g ?t ga- tat at a so? rat 00:. gat: 4 53 

Leu Cys Hi.s; Gys Tor Tyr Leu Asn 31y Aso His Val Thr His Or :> Asp 

tto atg ttg tat. git got ot : gat gtt. g* *. tta tat: atg gat: :ci atg [ ; to 

Phe Met Geu Tyr Asp ALa Geu Aso Vol V,o Leu Tyr Met Asp Pr? Met 

too ctg gat gog 1 1 :: ?ca aaa tta gtt. or. cot aaa aaa egt = rt gaa 5.32 

ra Val Cys- Pre Gys Lys Arg He Glu. 



got ate 00a eaa att ga*: aag oat: tog aaa t ::e. ago aag oat at. a goa Ceo 

Ala He Pro Gin lie Asp Lys Tyr Leu Gys 5er Ger Gys Tyr He Ala 

-4 5 -4t -:C -30 

tgg eeo ttg tag gg tgg oaa go? a og t^o got ggt ggo gas ?at cct 34s 

Trp Ero Leo Gin Gly Top Gin Ala Thr PL- Gl.y Gly Gly Asp His Pre 

oca aaa tog gat ctg gtt cog cgt gga too oeg gaa too got cct act C^o 

Pro Lys Ser Asp Leu Val Pro Arg Gly Ser Pro Glu Phe Ala Pro Thr 

-10 -5 -1 1 

gto aag att gat got ggg atg gtg gtc ggo acg act act act gto coo 74 4 

Val Lys He Asp Ala Gly Met Val Val Gly Thr Thr Thr Thr Val Pro 

3 10 15 

ggc acc act gog aoo gtc ago gag tto ttu ggo gtt cot ttt go? goo 7H 

Gly Thr Thr Ala Thr Val Ser Glu Phe L~a Gly Val Pro Phe Ala Ala 

2 0 2 5 :0 3 5 

tot ctg aca oga ttt. gog cot cot act cgt ceo gtg cct tgg tea acg 840 

Ser Pro Thr Arg Pnc Ala Pro Pro Thr Arg Pro Val Pro Trp Ser Thr 

4 0 4 5 5 0 

cct ttg caa goo act goa tat ggt coa goa tgc sot oaa oaa tto aat 0 88 

Pro Leu Gin Ala Thr ALa Tyr Gly Pro Ala Cys Pro Gin Gin Phe Asn 

55 60 65 

tac gaa gaa etc ?gt gag att acg at j gee tgg tto aat aca ecg 936 

Tyr Pro Glu Glu Leu Arg Glu He Thr Met Ala Trp Phe Asn Thr Pro 
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7 5 



80 



cec ccg taa get jgt gaa agt gaq ga a tgc ctg 
p r: , p r :) s-E; r Ala G 1. y GLa Ser Gin Asp Oys Lc. 
=: 5 3 "I 



a a c 
Asn 
9.5 



c _ c 
Leu 



a a c ate ta: 
Asn lie Tvr 



934 



■3 

'/a 1 

I 3 0 



• j gg j act gag aaa aaa i i • aaa a - a gt :* 

o Gly :hr 1 j 1. a Asn Far Asa Lya Al.a Va 1 



atg 



Veil 



10 r . 



1 1 



t g g a t a t :i: 
T:o I la Tvr 



10 : 



ggt : i i : ' : ::tg t ; • 'a: g gt: : ; : aae a ::a 1 1 a :a 3 aat 
GLy Gly Aia Leu 1 . 1 1. ul Tyr 'M.y lrp Asr. Ser Phe His Leu 



12-: 



12 



; .: gaa g ia 
G . y 

VO 



1 0 1. ri 



gar 
Ala 



ag: 



gaa qcc ait : ; :i g it g f. a- a: 



a >r Pa- Ala Ala Asa i; 1 a Aso Val lie A.I . 



I 3^ 



14 ; 



It 3 

7 a 1 



d a C 

Tar 



a .. a a a . 



I l.-E 

14 : 



1 1. 



aga 
Ar g 



Tn r As n 
1 : 0 



at- at g gga 
Me ,e.i Gly 



Ala Ala P:a: 



1 5 : 



:ag 
Gin 



aat 



a a a a t. a a a: a 
Pro 1 l.e Tar 



1 1 ' 



aa a 
Gin 



:ga aae. atg ggg tta 



Arg H.:n 



-a G.ly te,- 



.a a", • Sio agg 

•a As in -51a Arg Phe 



gee 
A. La 
17 5 



g a: tag gea 
A:::r Trp 7,; 3 L 



12;! ; 



aa g 
Glia 
1 3 0 



egg aaa ace gsa go a e.rr gga g ga gaa cci aga 
Arg Asn lie Ala Ala Phe Gly GLy Asp Pro Arg 



1 o : 



1.9 0 



gee a aaa at a 
7a 1 Thr lie 
195 



127. 



oat ggg eag agt uc g gga gg a aga a gt gae gaa jt a 
Phe Gl.y G.ln Ser Ala Gly GLy Arg Ser 7al Asp 7a 1 



Lea L. 



aeg tea 
Thr Ser 
210 



atg 
Met 



eea 
Pro 



;3 

Asn 
215 



His Asn Pro Pro P h e 



eg a gea gea ate atg gag t ee gae gtg 
Ar-j Ala Ala lie Met Gau Ser Gly Va 1 



15 



get 
Ala 



a a e 
Asn 



tae 
Tyr 

2 30 



aae 
Asn 



aag gga gat tag tee gaa 
Lys Gly Asp- Leu Ser G.l u 



; .4e 



aae ace 
Asn Thr 



141 • 



act gt t caa get ,aa aaa: tge aaa? ace age ate gae aaa: 
Thr Val Gin Ala Leu Asn Gys Thr Thr Ser lie Asp 11>: 
2 4 5 J 5 0 2 5 5 



eta aat tat 14 04 



atg aga aga gte gat eta: gee aat a:tg atg aae acg ate 
Met Arg Arg 7a 1 Asp Leu Ala Thr- Leu Met Asn Thr Lie 
2 60 2 65 27 0 



gag aaa etc 
Glu Gin Leu 

27 5 



1 5 1 : 



gga ett ggg a. tt gag taa: aeg atg gae aae gaa acg get 
GLy Leu Gly Phe Glu Tyr Thr Lea Asp- Asn Val Thr Ala 



gtg tuc ega 
7a L Tyr Arg 

2 90 



15 6'" 



act gaa aag -gat age aeg aat gg: gaa- at a get egt gaa 
Ser Glu Thr Ala Arg Thr Thr Gly Asp. He Ala Arg Val 



2 95 



30 0 



a a: gat ate 
Pra Val Leu 
30. 



160c 



65 



gtc ggg acg gtg gee aac gae gga ctt etc ttt gtc etc g g g gag aat 1' 



Val Gly Thr Va L Ala Asn Asp 
310 



Ly Leu Leu Phe Val Leu GLy Gl: 

V\ 32 o 



gae i::: cua gca :a: etc ga g gae gca at e ecg aat cue eee gae :t t 
Asp Thr- GLri Ala Tyr Leu Glu GLo; Ala ILe ?r- ■ As:. GLn Pre Asp Leu 

to. -n-e : aa. 



:a: • a : a.:: et e e~ t gga g a tat 
Tyr Gl.r. T:ir Leu L-;u GLy AU Tyr 



3-t 



3-1: 



■ * : gg^ ----- ■ v. : gg;i at - c m 

Le Glv Ser Pre. GLv L le G 1 y 



t :g eet ::aa gat e..g art gee cc 
Ser Pro Gin Asp ji.n L Le AU AL. 
3e0 



at: gag ac-' qae gc, a-; : t t e ::ag 
1 1 e Glu Thr Glu Va ! Ar :: Phe Gin 
3 >5 0 ' 3 7 j 



1 •- ") 



tgt zzc_ t 

Oye Pre* Ser Ala I 
3 7 0 



gee ate gtg a-: cac 
Vai Al, GLn 



ga 
As t; 
3 



e:: cgc a: e : i ggt ate ee:t 
er Are Asn Are GLy Lie Pro 
3 3 r 



10 4 



3-r Tr;o Arc Tyr Tyr Tyr Asr Al/ 

3 90 



ac eat goo ac: ttt gag aat etc gae ctt tt 
Thr Phe Glu Asn her. Glu Leu Ph 

3 it! •):": 



gge tec 
Gly Ser 
4 0 0 



gaa g*:g tae 
Glu Val Tyr 



euo: age tct gaa gtc 'gee ate gtog ttt gee 
His Ser Ser Glu Va.i Gly Met Val Phe G.l y 
4 1 c 4 1 5 



i 4 



a eg 
T h r 
4 2 0 



gtc goa agt 
Val Ala Ser 
4L5 



geg ace go: ttg gag gtc tag a eg age aaa 
A La Tar Ala Lee, Glu Ala G.l r. Thr Ser Lys 
4 3e 4 3 0 



1 



t ee atg cag ggt gee egg geg gee. ttt gee aa.:i a^c zee atg aat ggg 
Tyr Met Glr Gly Ala Trp Ala Ala Phe A. a Lys Asn Pro Met Asn Gly 
4 4 0 4 4 0 4 00 



ggg tgg 
Gly Trp 



aaa eaa gtg 
Lys GLn Val 
450 



ecg aat 

Pro A 



-voh v 



gtc geg gee ett gge tea eca go 
/al Ala Ala Leu Gly Ser Pre G.l 



4 60 



4 6 0 



gee ate eag gtt gae gtc tct eca geg aea ata gae eaa ega 
Ala Lie Glr Val Asp Val Ser Pro Ala Thr He Asp Glr. Arg 
47 0 4 70 4 3t 



' L -. \~> 



gee. ttg tae aeg c gt tat tat act gag tt g gg-- sea at o gee ecg agg 
Ala Leu Tyr Thr Arg Tyr Tyr Thr Glu Leu Sly Thr Lie Ala Pro Arg 
465 4 90 ' 4 0: 



aea 
Thr 
500 



ttt gge 
Phe GLy 



gga gge age 
GLy Gly Ser 
505 



gge gga gge age gge gg^ gge age aaa gae 
Gly Gly Gly Ser Gly GLy Gly Ser Lys Asp 



01: 



015 



aac gtt geg gae gtg gta gtg gtg gge got gge ttg age ggt ttg gag 
Asn Val Ala Asp Val Val Val Val Gly A La Gly Leu Ser Gly Leu Glu 

500 525 530 
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acg gta 
Tnr A La 



:gc aaa gtc cag gcc gcc g gt ctg tc: tgc :t: gtt ctt gag 



Arg Lys Val Gin Ala Ala 31; 



-eu Ser 3ys leu Val Leu -7,1 a 
5 4 5 



>.2: 3 



gcg *tg 

Al 3 



gat : :•. at a ggg g-zj a aag a at r ; ag: r ; raa :. :a gat ::c 



at Aso Arg Va 



Val Gin Ser Gly ?r:> 



Gly Arg Tnr T:.r : L-a Aan As; 

0 6 5 5 7 



1 < • J " G 1 ' 



at :ga: a : : 



a a : ::aa 
Asri '3 In 

5 :-; 0 



*g:. gaa gta 
3er G.lu Val 



3 3 



aga 'a • ; :a: gaa aga t : : cat. :. *;.q gag ggr 



Arg Leu Phe GLa Ang ?n 



Leu Glu Gly 

3 9 : 



gag 
Glu 



:: t <: 



c ::ag aag acg a . rt gga i r t c a ate 



'3 In Arg Tnr' Thr 
6 



;.ly Asa 



I La H : 



,a ga:: a r 
n Asp Gly 

61 J 



aea arc 
Thr Thr 



aaa ; r 
Thr Ala 
613 



Ty- 



n -"^i 

a n 



ga gag gag gtt 
er G.cr. Gla Val 



goa agt g ra 
Ala Gar A La 



u A La Glu Leu Lea 



at a 



a at.- oa.; 



al. T r r, Ser Glu Leu lie Gl • 



■gag cat 
Glu His 



age e r t caa gae 
3er Leu Gin Asp 



aag gcg age cat nag gcg aag egg 



Leu 
6: 0 



a in A.. a 



A 



^6 6 4 



gac agt gtg age at' 



gt gae aag ga.: 



Asp 
6 60 



Val Ser Phe Ala His Tyr Gys Glu Lys '3 la Leu Asn Leu ?r : 



67 L 



get gtt 
Ala Val 



rtc gge gta gca aae cag at-:: aea cgc get erg 
Leu Gly Val Ala Asn Gin He Thr Are Ala Leu 



D o L> 



a 



ere ggt gtg 
Leu Gly Val 
630 



_ / 1» 1 1 



gaa gee 
Glu Ala 



r eac gag ate age atg ctt ttt etc ace gae tae 



aag agt 



His Glu He Ser Met Leu Phe Leu Thr Asp Tyr lie Lys Ser 



64.5 



7 0 u 



7 0 3 



3 8 0 3: 



gee ace 
Ala Thr 



ggt etc agt aat att tt r teg gar, aag aaa gae gge ggg rag 



5 1y Leu Ser Asn He Phe 3> 



710 



7 1! 



As p L y s Lys Asp Gly 1 3 1 y G 1 n 
7 2 0 



. b 5 * 



tat atg 
Tyr Met 
725 



ega tge aaa aea ggt atg cag teg at: tgc rat gee atg 



Ar g 



Thr Gly Met Gin 3er lie Gys His Ala Met 



7 30 



7 V 



^ ea 

3e r 



aag gaa 
Lys Glu 
740 

att gag 



:tt gt; 



gge tea gtg cac et:: aac ace eee gte get gaa 



Leu Val Pro Gly Ser Val His Leu Asn Tnr Pro Val Ala Gin 



74 [ 



7 30 



755 



cag teg gca tee gge tgt aca gta ega t rg g:: teg gge gcc 



a t 



s a Li a 



67 



lie Glu Gin Ser Ala Ser Gly Oys Thr Val Ar g Ser Ala 3er Gly Ala 
7 60 7 65 7 7.; 



gtg :tc sga age aua aag gtg gtg gtt icq tti ccq aca 
VU. ?he Arg Ser Lys Lys Val Val Val 3er Leu Pro Thr 



:1 t C 

Thr 
78 0 



:tg tat 
.e. Tyr 



; 04 8 



: : :: aca \ r. i a - j tt ~ t • i aca 

Pro Thr Leu Thr Phe Ser Pro* P. 

7 9 C 7 



go:: go 
AU Gl 



aag 
Lys 

3 05 



c a a 
GLu 



gca ttg 
AL, Lea 



:■'") 9 6 



gaa aat a 1 ,: C. g gg: t.a:: c,:, c , : : aag at a gt : ttc gta. tgg 

Glu Ac- Ser He Lej Gly Tyr Tyr 3er Lyc ITe Val Pne Val T.rp 
■: 7 7 B 1 : 3 1.: 



1 4- 



gac ., : c :g t : \ tgg eg : gaa ci a got;: v:c ~ :e ggc a? • ::c ::aa t : i 
Asp lyc Pro Lrp Trp Arg Gla 311 n lily Pne Ser Gly Val lea 71:: Ser 



3. 



3 : 



7 1. 3: 



aac tut gac to 
• v -r '-AC Aep P.r 



at o to- a ttt go 
I :.e 3-r Phe A.l 
3 -1 3 



aga cat aco ago' 
Arc Aco Thr Ser 



LL 



gac 
Asp 



:;t: gat 
Val Acp 

o 5 ' 



cga :aa tgg t:: ant aoc tgt ttc at a ate gga gac ecu gga egg aag 
Arg Gin Trp Ser [ ...e Thr Gyc Phe Met Va 1. Gly Asp Pro Gly Ara Lys 
o:) 1 -A i 3 6' 



tag tec caa :ag to: 
Trp- Ser Gin Gin 3*:: 
:■ 7 5 



aag tag gta ::ga caa aau t.o:t gtt t go ga : caa 
Lys '71.n Val Arg Gin Ly.o Ser Val Trp Asp Gin 
-7 3 3 3 7 



at :gc gta g:: tac gag aac get: ggg gee caa gtc 
;-u Arg Ala Ala Tyr Gla Asn Ala Gly Ala Gin Val 



Pr-: 



gag 
Glu 



o:cg gec 
Pro Ala 



7 33. 



aac gtg etc gaa ate gag tgg teg aag cag cag tat tt: caa gga get 
Asn Val Leu Glu lie Glu Trp Ser Lys Glr. Gin Tyr Phe Gin Gly Ala 
90 0 90 5 917 915 



aac 



gtt tat ggg ctg aac gat ttc at: aca ct g ggt 



gcg 



Pro Ser Ala Val Tyr Gly leu Asn Asp Leu lie Thr leu Gly Ser Ala 



93 0 



9 30 



34 SO 



etc aga a eg ccg ttc aag age gtt oat ttc gtt gga acg gag acg tct 
Leu Arg Tnr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu Thr Ser 



9 37 



9 4 0 



9 4 5 



tta gtt tgg aaa ggg tat ate gaa ggg gec at a ::ga teg ggt caa cga 
Leu Val Trp Lys Gly Tyr Met Glu Gly Ala He Arg Ser Gly Gin Arg 



950 



3t : 



9bU 



3 57 6 



ggt get gta gaa gtt gtg get age ctg gtg eta gca gca tag 
Gl.y Ala Ala Glu Val Val Ala Ser Leu Val Pro Ala Ala 
965 97 0 97 3 



3 6 1 8 



<:310> 29 



68 



."' 11.* 12 0 5 

..1.7: ■ PPT 

. 1 v ■ t':i"-:riOwn 



: espl : sp : K : t rAPAO ( Exophiala spin! f era ) 



c ! •? r • i : • • 

.7 (5? 7) 
+- p:>ly !. inker 



m; .-I f e itu re 

HI) . . (2H6) 
s'p<.i ::er sequence 



nil;-'-:: feature 
^2.7) . . (3*il5) 

p:: m-apao 



nils-:: feature 

f 7) . . (2/: : 9) 

extra lysine 



Met Ser Pre. lie Leu Gly Tyr Trp Lys lie Lys Gly Leu Val Gin 

-225 -220 -21.5 



Pro Thr Arg Leu Leu Leu Glu Tyr Leu Giu Glu Lys Tyr Glu Glu 

-iiO -2u5 -::oo 



His Leu Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys 
-H5 -1 \o -185 



?he Glu Leu Gly Leu Glu ?he Pre Asn Leu Pro Tyr Tyr lie Asp 
- 1 2 0 - 1 7 5 - 1 7 0 



Gly Asp Val Lys Leu Thr Gin Ser Met AH He He Arg Tyr He 
-165 -l*:»Li -155 



Ala Asp Lys His Asn Met Leu Gly Gly Cys Pro Lys Glu Arg Ala 
-150 -145 -140 



Glu He Ser Met Leu 21u Gly Ala Val Leu Asp He Arg Tyr Gly 
-135 -130 -125 



69 



Val S'-tr Arg lie Ala Tyr Ser Lys Asp Phe Glu Thr Leu Lys Val 
-12 0 -115 -110 



Asp Phe Leu Ser' Lys Leu Pro Glu Met Leu Lys Met Phe Glu Asp Arq 
-L05 -10C -95 



Leu Gys His Lys Thr Tyr Leu Asn Gl.y Asp His Val Thr His Pro Asp 
- 9 0 - P 5 - 8 j 



Phe M^t Leu Tyr Asp Ala Leu Asp Val. Val Leu Tyr Met Asp Pr :■ Met 



Cys Leo. Asp Ala Phe Pro Lys Leu Vol. Gys Phe Lys Lys Arc He Glu 



Ala Ho- Pr<s Gin lie Asp Lys Tyr Leu Lys Ser Ser Lys Tyr lie Ala 
-4.: -40 -3: -3D 



Trp Pr.: Leu Gin Gly Trp 'Sir Ala Thr Pne Gly Gly Gly Asp His P: 
-21 -20 " -10 



Pre Lys Ser Asp Leu Val Pro Arg Gly Ser Pro Glu Phe Ala Pro Th: 
-10 -5 -1 1 



Val Lys He Asp Ala Gly Met Val Val Gly Thr Thr Thr Thr Val Pro 
5 10 1.0 



Gly Thr Thr Ala Thr Val Ser Glu Phe Leu Gly Val Pro Phe Ala Ala 
20 25 30 35 



Ser Pro Thr' Arg Phe Ala Pro Pro Thr Arg Pro Val Pro Trp Ser Thr 
4 0 4 5 50 



Pre Lou Gin Ala Thr Ala Tyr Gly Pro Ala Gys Pro Gin Gin Phe Asn 
55 60 65 



Tyr Pro Glu Glu Leu Arg Glu He Thr Met Ala Trp Phe Asn Thr Pro 

7 0 7 5 8 0 



Pre. Pro Ser Ala Gly Glu Ser Glu Asp Gys Leu Asn Leu Asn He Tyr 
S5 90 95 



Val Pro Gly Thr Glu Asn Thr Asn Lys Ala Val Met Val Trp He Tyr 



70 



100 105 11 : 115 



My 31 y Ala Leu Glu Tyr 51 y Trp Asn Ser Phe His Leu Tyr Asp Gly 
12 j " 125 !3C 



Ala Ser Phe Ala AU Asn 51n Asp Val lie Ala Va 1 Thr lie Asn Tyr 
13 5 14 0 14 5 



Arg Thr Asn lie Le. Gly Phe Pro Ala Ala Pro Gin Leu Pro Me Thr 

15 J 15L 160 



M.n Ar:i Asn Leu Gly Phe Leu Asp Gin Arg Phe Ala Lea Asp Trp Val 
16: L] 175 



Gin Ar:j Asn lie AH Ala Phe 31y Gly Asp Pro Arg Lys Val Thr lie 
130 IS 3 190 135 



Mie Gly Gin Ser AH Gly Gly Am Ser Val Asp Val Leu Lee Thr Ser 
200 2 05 ' SIC 



Met Pro Mrs Asn Pro Pro Phe Arc: Ala Ala He Met Glu Ser Gly Val 



Ala Asn Tyr Asn Phe Pro Lys Gly Asp. Leu Ser Glu Pro Trp Asn Thr 
2 30 2 3e 210 



Thr Val Gin Ala Leu Asn Gys Thr Thr Ser He Asp Tie Leu Ser Cys 
245 2 5 0 255 



Met Ar-? Arg Val Asp Leu Ala Thr Leu Met Asn Thr He Glu Gin Leu 
260 265 270 275 



Gly Lea Gly Phe Glu Tyr Thr Leu Asp Asn Val Thr A_ a Val Tyr Arg 

28 0 2 3 5 2 9 0 



Ser Glu Thr Ala Arg Thr Thr Gly Asp He Ala Arg Val Pro Val Leu 
295 300 505 



Val Gly Thr Val Ala Asn Asp 31y Leu Leu Phe Val Leu Gly Glu Asn 
310 315 32 0 



Asp Thr Gin Ala Tyr Leu Glu 31u Ala He Pro Asn Gin Pre- Asp Leu 
32 5 550 335 



71 



Tyr Gin Thr Leu Leu Gly Ala Tyr Pro lie 31y 3er Pro Gly lie Gly 
310 34 3 3 5 0 35 5 



Pro Gin Asp Gin lie- Ala Ala lie Glu Thr Glu Va 1 Arc: Phe 'Pin 
300 365 3 7 P 



Pro Per Ala I. 

3 7 5 



'a] Ala Gin Asp Per Arc Asn Aru 31y 1 1 e Pr« 
38; 38P 



Trp Arc Tyr Tyr Tyr Asn Ala Thr Pne Glu Asn Leu Glu Leu ?h 
3 90 3 95 -;o: 



Pro Gly Per Glu 7a 1. Tyr His Per Per Glu 7a. 1 Gly Pie: 
103 41 J 4 15 



id... JT i .. J _L 



Thr Tyr Pro 7al Ala Per Ala Thr AL, 
4 0 4 P 3 



Leu Glu Ala Glr. Thr Per' Ly. 
4 37 4 3: 



Tyr Met Gin Gly Ala Trp. Ala Ala Phe Ala Lys Asn Pro Met Asn Glj 
4 4 0 4 4 5 4 3 3 



Pro Gly Trp Lys Gin Yal Pro Asn Val Ala Ala Leu Oily Per Pro Gly 
4 55 4 63' 4 63 



Lys Ala lie Gin 7a 1 Asp- Val Ser Pro Ala Thr Tie Asp Gin Arq Gy^ 
47 0 4 75 4 80 



Ala Leu Tyr Thr Arg Tyr Tyr Thr Glu Leu Gly Thr lie Ala Pro Ara 
4 85 4 90 4 95 



Thr Phe Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Lys Asp 
5 00 505 510 515 



Asn Val Ala Asp Val Val Val Val 31y Ala Ply Leu Ser Gly Leu Glu 
5P0 3 25 5 30 



Thr Ala Arc; Lys Val Gin Ala Ala Gly Leu Ser Pys Leu Val Leu Glu 

535 540 545 



Ala Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser Gly Pro 

550 555 560 



72 



Uy Arg Thr Thr He Asn Asp Leu Gly Ala Ala Trp He Asn Asp Ser 

5 6 5 5 7 0 5 7 5 



Asm GLn Ser Glu Val Ser Arc Leu ?he Glu Arg Phe His Leu Hu GLy 
58 0 58 5 5 9 A [. >, • 



Glu Leu Gin Arg Thr Thr Gly Asn Ser lie His Gin Ala Gl.n Asp Gly 
600 6 5 5 6K 



Thr Thr Thr Thr Ala ?ro Tyr GLy Asp Ser Lea Le„ Ser Glu Glu Val 
515 62 C 62 5 



Ala Ser Ala Leu Ala Glu Leu Leu Pre Val Trp Ser Glr. Leu lie Glu 
630 6 35 64 0 



ilu His Ser Leu Gin Asp Leu Lys Ala Ser Pre Gin Ala Lys Arc Leu 
64 5 6 Si 65: 



Asp Ser Val Ser Phe Ala His Tyr Gys Glu Lys Glu Leu Asn Leu Pre 



Ala Val Leu Gly Val Ala Asn Gin lie Thr Arc Ala Leu Leu Gly Val 
6 8 0 6 8 5 6 0 0 



Glu Ala His Glu He Ser Met Leu Phe Leu Thr Asp Tyr He Lys Ser 
6 9 5 7 0 0 7 0 5 



Ala Thr Gly Leu Ser Asn He Phe Ser Asp Lys Lys Asp Gly Gly Gin 
710 715 ' 72C 



Tyr Met Arg Gys Lys Thr Gly Met Gin Ser He Gys His Ala Met Ser 

7 2 5 7 3 0 7 3 5 



Lys Glu Leu Val Pro Gly Ser Val His Leu Asn Thr Pro Val Ala Glu 
740 745 750 755 



lie Glu Gin Ser Ala Ser Gly Gys Thr Val Arg Ser Ala Ser Gly Ala 
7 60 7 65 77 0 



Val Phe Arg Ser Lys Lys Val Val Val Ser Leu Pro Thr Thr Leu Tyr 
775 780 785 



73 



Pro Thr Leu Thr Phe Ser Pro Pro Lou Pro Ala Glu Lys Gin Ala Leu 

7 90 7 95 8H 



Glu Asn Ser Ilo Leu Gly Tyr Tyr Ser Lys He Vol Phe Val Trp 

3 05 31o 315 



r/s Pro Trp Trp Arg Glu Gin Gl.y Phe Ser Gly Val Leu 'Sin Ser 
0 2 5 3 3 J 3 35 



u Gys Asp Pro He Ser Phe Ala Arg Asp Thr Ser He Asp 'Sal Asp 
8 1 J 3 H : 5 0 



ilr. Trp Ser He Thr Gys Phe Met Val Gly Asp Pro Gly Arc Ly- 
855 HO 3 65- 



Ser Gin Gin Ser Lys Gin Val. Arg Gin Lys Ser Val Trp Asp Gin 
8 7i} z 7 5 3 3 ■; 



L-u Arc A]. a Ala Tyr Glu Asn Ala Gly Ala Glr. Val Pro Glu Pro Ala 



A. : ;r: Val Leu Glu He Glu Trp Ser Lys Gin Gin Tyr' Phe Gin Gly Ala 
9u0 9C5 910 915 



>r Ala Val Tyr Gly Leu Asn Asp Leu He Thr Leu Gly Ser Ala 
92 0 92 5 930 



Leu Arg Thr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu Thr Ser 
935 94 0 94 5 



Leu Val Trp Lys Gly Tyr Met Glu Gly Ala He Arg Ser Gly Gin Arg 
95 0 955 9 60 



GJy Ala Ala Glu Val Val Ala Ser Leu Val Pro Ala Ala 

965 97 0 97 5 



:10- 30 

:] H 3591 

:12- DNA 

! 1 3 Unknown 



• Orf of BEST1 : K : t rAPAO fusion pGEX-4T-l (Exophiala spinifera) 
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mi sc feature 
" 1 ) .7(637) 
qs t + p :>1 yl inker 



ma*: pep: i :ie 
■ 0 3?) . . (21 >)/;} 
BL3T1 :n a t :: - 



rn is c_ f e it ', re 
• .:: M ) . . : _ ; 

sp r.:er se :jue:ice 



m .. so f e. at ere 

-::o) . . ( ?) 

?: : t rAPAO 




ni- sc_ f eature 
(.'. (i 0) . . (,:/:t 2) 
e : : t. r a lysine 



• : 4 U . - 3 •": 

atg tec c ::t at a eta ggt tat tgg aaa att aag ggc ctt gtg caa 4 5 

Met 2er Ero lie Leu Gly Tyr Trp Lys lie Lys Gly Leu Val Gin 
-22.5 -220 -215 

eee act cga ctt ctt ttg gaa tat ctt gaa gaa aaa tat gaa gag 90 

Pro Thr Arg Leu Leu Leu Glu Tyr Leu Glu Glu Lys Tyr Glu G.l.u 
-2 10 -205 -200 

cat ttg tat gag cgc gat gaa ggt gat aaa tgg cga aac aaa aag 135 

Mrs Leu Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys 
-1 -'5 -1 90 -135 

ttt gaa ttg ggt ttg gag ttt ccc aat ctt cct tat tat att gat 180 

Phe Glu Leu Gly Leu Glu Phe Pro Asn Lhu Pre Tyr Tyr lie Asp 
-1-0 -175 -170 

ggt qat gtt aaa tta aca cag tct atg gee ate ata cgt tat ata 225 

Gly Asp VaL Lys Leu Thr Gin 3er Met Ala He Lie Arg Tyr lie 
-105 -:.60 -155 

get qac aag cac aae atg ttg ggt ggt tqt cca aaa gag cgt gca 270 

Ala Asp Lys His Asn Met Leu Gly Gly Cys Pro Lys Glu Arg Ala 



75 



-15 0 



-14 5 



-MO 



gag 

Glu 



att 
lie 



tea 
Ser 



at 5 
Mot 



ctt gaa gga gog gtt ttg gat att aga tac gg* 
leu Giu Gly Ala 7a 1 Leu Asp lie Arg Tyr Gl' 
-155 -13 5 -1. 



31 



gtt teg aga ate gca rat egt aaa gac ttt gaa act ct: aaa gtt 
7al 3er Arg lie Ala Tyr Ser Lys Asp The Glu Thr Lea Lys 7a I. 

-1/0 -113 -i;j 



J at 

Asp 



ttt 



ctt 
Leu 



ace aa :i eta e :T gaa .org ctg aaa atg ttc gas gat. :gt j 1 • 



-1 ;5 



;u Pro 551. u Met Leu Lys Met Phe Glj Asp Arg 



-9'- 



:gt cat aaa aca tat ttu aa: go:, gat :a: g;. s acc :3t 
:y::; His Lys Thr Tyr Lea As- 31 y Asp 5 : ••• 7a 1 lar Hi. 



as g 
Me :. 



ttg 
Lea 
-7 5 



Tyr 



ga ; 

As* Ala 



gat gtt g~t tta tar att: gar 



:a ^ j 



,eu Asp 7a 1. 7a 1 Lea Tyr- Met. Asp Pro 



ct g 
Leu 
- 6 0 



gat 
Asr 



A I a 



aaa tta gtt. cat 1 1 t aaa aaa egt att -:aa 
Lys Lea 7a. 1 Cys Phe Lys .Lys Arc He ilt 
-55 -50 



Ala 
-4 5 



at : 
I le 



cca 
Pro 



ca. a att gat aag 



age aag tat ata eta 



Gin lis: As}: Lys Tyr Leu Lys Ser Ser 
-4i! -55 



Fyr He Al, 



'7 ? 

:zj- 



ttg 
Leu 



sag get- tgg caa gec acg ttt cat ggt ggc gac -at 



L'rp Pro Leu Gin Gly Trr. Gin Ala Thr Phe G.l y 
-25 -5] 



Gly Gly Asp His 



aaa teg gat ctg gtt cog cgt gga to: cog gaa ttc a :g gat ttt 
Lys Sei Asp Leu Val Pro Arg Gly Ser Pro Glu Phe Thr Asp Phe 



•10 



- 1 1 



gt : 
7a 1 
5 



ego 
Arg 



acg acc gat ctg goo cag gtt oag gga 
Arg Thr Asp Lou Gly Gin 7a 1 Gin Gly 
10 15 



g:e ggg gac 
Ala Gly Asp 



gtg atg ago ttt ego gga ata coo tat gca gog e :g cog gtg ggo ggg 
Val Met Ser Phe Are Gly lie Pro Tyr Ala Ala Pro Pro Va.l Gly Gly 



~> L 



7 0 



ctg egt tgg aag eog coo oaa eao. gee egg coo tgg gog ggo gtt ego 
Leu Arg Trp Lys Pro Pro Gin His Ala Arg Pro Trp Ala 31y 7a 1 Arg 



4 0 



4' 



5 0 



5 4 



coo goo a:o caa ttt gg: tec gac tge tt: ggs gsg gee tat ctt ego 
Pro Ala Tnr Gin Phe Gly Ser Asp Gys Phe Gly Ala Ala Tyr' Leu Arg 
5 5 60 6 5 



aaa gg : age eta go: ore gg: gtg age gag gac tgt ctt tac etc aa: 
Lys Gly Ser Leu Ala Pr Gly Val Ser Glu Asp Gys Leu Tyr Leu Asn 



7 0 



7 5 



3 0 



93 



76 



gta tgg gcg cc; taa gge gat aaa :c: gga cag tac etc gtc atg gta 
Val Trp Ala ?ra Ser 31y Ala Lys Prn Gly Gla Tyr Pra Va L Met VaL 



3 5 



3 3 



33 4 



tgg gaa a: : T ' - ; ' age a t a gaa a g a y; ; a a g ; .: • g:a atg :aa car 1 ■"■ 3 2 

Trp Val Tyr 31y Gl.y Gly P!ae Ala G 1 y Gly Tar" Ala Ala Met Prj Tyr 



lo-: 



1 j ^ 



1 1 



.1 



tac :a : I : ; J gtg ttt 31:5 cga ;m 1 : J • r a • gt ;: ir. j iC a ttt 
Tyr Asp Gly Gl u A La Leu Ala Arg '31:. Gly Val Val Val Val. Tar ?ne 



1. 2 D 



3 : 



13 8-) 



a-:' _at. aqg ic: aaa a: 



:tg gga ttt tt :: 



Asa Tyr Arg Thr Asn I U- La a Gly Phe Phe AU Hi- 

13: 14 3 



agt t ag 

Gly Lea Ger 
1 4 



1 1 2 



age g a gi aga aae aaa gga a::t tag gga aaa a a :: gg: 



Arc Glu 3er ?r 



. n r o e r 
1 5 3 



GLy Asr. Tyr Gly 



:: gat at:, 
a Asia He 



12 



ate .j 2C ?c: 
Lea Ala AT a 
163 



tgg aga gtg -a ; agt aaa: qzz age .get arc gga ; ia l; 
A.rg Trp Val Gin Ge: Asia Ala Are AU Pae Gly Gly 



1 7 0 



17: 



gat- 
Asp 
1 : 3 



act: gga :ga gtg act: gta ttt. ggt gaa art g gee gga gag agt: gcg 
Pre Gly Arg Val Tar Val Pr.e Gly Gla 3er Ala Gly Ala ;;er Ala 



13 : 



1.93 



127; 



ate gga ett etg ate aee teg 
1 Le Gly Leu Leu Leu Tar Ger 



g age. aag ggt 



.Pro ^ea a.er 1^ 
2 33 



egt gge 12 2 0 



Gly Lea Pae Arg Gly 

21. 0 



get ate ate. gaa agt tea ggg etg acq e.ga ee g etc gcg acg etc gee 126:- 
Ala lie Leu Glu Ser Pro Gly Leu Thr Arg Pra Leu Ala Thr Leu Ala 



:15 



gae ag.: 



gee teg gge gag ege etc gae gee. gat ett teg cga etg 14 1*7 



Asp 3er Ala Ala Ger Gly Glu Arg Leu Asp Ala Asp> Leu Ser Arg Leu 



3 : J 



? V 



4 0 



cge teg acc gae tea gee ace etg atg gcg ege gee gae acq gee ege 
Arg Ser Thr Asp Pre Ala Thr Leu Met Ala Arg Ala Asp Ala Ala Arg 



24 5 



150 



14 64 



ccg gca :cg egg gae etg cge aga eeg egt ccg acc gga eeg ate gte 
Pro Ala Ger Arg Asp Leu Arg Are; Pro Arg Pro Thr Gly Pro He Val 



260 



270 



13 2. 



gat gge cat gtg etg ccg cag acc gae age gcg gcg ate g :g gcg ggg 
Asp Gly His Val Leu Pro Gin Thr Asp Ger Ala Ala He Ala Ala Gly 



230 



23 3 



2 90 



13 60 



:ag etg gcg ccg gtt egg gtc etg at-:: gga acc aat gae gae gaa gge 
jln Leu Ala Pro Val Arg Val Leu He Gly Thr Asn Ala Asp Glu Gly 



2 95 



30: 



j'i 5 



77 



cgc gcc ttc ct: ggg cgc gcg ccg atg 'jag acg cca gcg gac tac caa 
Arg Ala Phe Le j 31y Arg A L a Ptd Met 31a Thr Pro Ala Asp Tyr Gin 

310 315 32 3 



135* 



ge : :at ctg gag gcc • • i 

Ala Tyr Pe 31. .A L ;. i Gla 



3 3 j 



ggc ;a ' :aa gcc gc c g :: :: :;\g gcg gcg 
31 y Asp 3 In Ala A L a A 1. a Val Ala Ala 



1 7 y; 



1 a ' J < ' '•! i i : ' i . 



a a 3 gaa : gtc a c g cgc 1 A3. 



Tyr- Pro Pea Aso -31. y A.::i Ala Thr Pr:) Lys 31a Me:. Val Ala Arg 

3 53 



34 ( 



at :: c t : •: p: ga - h: = - ag 

I la Pric 31y Aso A sr. G La 



::ar egg 
Asn .Pr;: 



3 v> 3 

ggg t - 



1 1 .3 a r A 1 a Per; 



3»: 



• -3 ' « * 

Tar Glu 

3 7 0 



1 ■; 3 ) 



3 etc erg e g c e a g g g c go g ccc gc 3 
Ala Peu Val Ar;i G l:c Gly Al a 

3 7 ( : 3 3 7 



ca g aa ; 



ggt : ; 



"a Val Trp Arg Tyr- Gin ?ne Ac n i3.1y 

33 5 



a:;*:, ace rag ggr gga : :.: gcg ccg 'gcc ace: 



Asr. Thr Gla 31y 
: 9 0 



Ala Pre Ala Tia: 
3 3 5 



gga gcc gas a:c cc- 
31 y A3, Gla lie P.r 

4 3 J 



1:.,.- get 



■ga : gag t *: c ggc ctg 



Tyr- Val Pne Gly Val Pne Lye Leu Asp> Gla 
4 5 4 1 0 



Gl\' Pen Phe Aep Trp 
4 1 3 



cog cc:: gag ggg 



Pro 
4 2 J 



coc gcc gac ego gcg erg ggc caa ctg ate l'-Ge 



Glu Gly Pre Thr Pre- Ala Asp Arg Ala Lee Gly Gin Leu Met 



4 3 



4 •.; 



4 3 5 



tec tec gcc tgg gtc egg ttc gcc aag aa; gcc gac ccc gcc ggg gac 204 u 

Ser Ser Ala Trp Val Arg Phe Ala Lys Asn Gly Asp Pro Ala Gly Asp 



44" 



4 4 : 



4 30 



gcc ctt acc tgg cct gcc tat tct acg ggc aag teg ace atg a ca etc 
Ala Leu Thr Trp- Pre Ala Tyr Ser Thr Gly Lye Ser Thr Met Thr Pne 
4 55 4 60 4 65 



ggt ccc gag ggc cgc gcg gcg gtg gtg teg ccc gga cct tec ate ccc 
Gly Pro Glu Gly Arg Ala Ala Val Val Ser Pre- Gly Pro Ser lie Pre 



47 0 



475 



4 3 0 



«c gcg gat ggc gcc aag gcg ggg ggc -gga ggc age ggc gga ggc 



Pro Gys Ala Asp* Gly Al 
4* 5 



^.1 0 
4 33 



Ala Gly Gly Go/ Gly Ser Gly Gly Gly 
4 95 



age ggc gga ggc age aaa gac aac get gcg g,: e gtg gt.a gtg gtg ggc 
Ser Gly Gly Gly Ser Lys Asp> Aen Val Ala Asp Val Val 7a L Val Gly 



500 



50 c 



51: 



get ggc ttg age ggt ttg gag acg gca cgc a a a gtc sag gcc gee gg; 
Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val 31n Ala Ala Gly 



520 



525 



:tg tec tgc etc gtt ctt gag gcg atg gat egt gta ggg gga aag act 3 32^ 



78 



Leu Ser Gys Leu Val Leu Glu Ala Met Asp Arg Val Gly 71y Lys Thr 



G 0 



5 4 '. 



etg age 5: a eaa teg ggt ccc ggt a go a to act ate aao gae c* t gge 
Leu Ser Va L Gin Ser Gly ?r:> Gly Aro Thr Thr lie Aen Asn L-u Gly 
5: 3 :»35 5 6 7 



get g ;:g ; a I L 



Ala Ala 

5 t a 



He As:t 



ga .' a;;: a a .:: age. gaa gta 

Asp Ser .Gen GLn Ser' Glu Val. 
j 7 J 5 7 7: 



ag.i t* g ttt 
Are L-u Phe 



gaa aoa ttt tu' 
Gl.u Arg Pre Hi: 
5 : 3 



g ga : ggt gag r 
■u 7L Gly Glu L- 



eae agg acg 

7 . e Are Thr Th.: 



gg,:. a, 
e.l ',' A.-ta 



J 4 7S 



oaa gta aaa gae ggt :i : 



His Gin Al a Gin 



at: a ca 



Gly Thr Tnr Thr- Thr Ala Pre Tyr 

6 J : : 



get. 



g a:g age gaa ga 1 gt .t gta a gt } ta 



■eu oa.: 



Ser Leu 



,eu Ser 
615 



Glu Glu Val Ala Ser ALi Leu Ala Glu Leu Leu Pro 



gta t 10 



7a L Tr p Ser '7 I n Lee 

6 0 



g at t gaa gag tat age ttt taa ga 
I 1 Gl.a, GLa His Ser Leu Gin As 



> 4 



tt.'- aag gt:g 
Leu Lvs Ala 



cot tag geg aa. 
Pro Gin A. la Ly. 



■tgu eto gat: agt gtg age 



.I_j^O .-a.: 



Val Ser Phe 
65^ 



ta<: tae tgt 
Hi;-; T'/r Gys 



gag aeg gaa tta 
Glu Lys Gin Let 
60O 



g eet get gtt etc ggc gta goa aac eag ate. 
a Pro Ala Va.l Leu Gly Val Ala Asn Gin lie 



7 1 : 



aea ego got: etg eto 
Thr Arg Ala Leu Leu 



ggt gtg gaa gee tae crag ate age. atg ttt 
Gly Val Gin Ala Hie Glu Tie Ser Met Leu 



. : / c 0 



eto aoo gae tat ate aag agt 'gee. ate ggt etc agt aat att 



Leu Thr Asp Tyr lie Lys 

6 9 5 



Ser Ala Thr Gly Leu Ser Aen Tie Phe 



7 0 0 



7 0 



gao aag aaa gae gge ggg eag t at ate ega t go aaa aoa gg*: :atg eag 
Asp Lys Lys Asp Gly Gly Gin Tyr Met Are Gys Lys Thr Gly Met Gin 



7 10 



7 15 



tog att tgt oat got at g toa aag gaa ett gtt sea ggo tea gtg oao 
Ser lie Gys His Ala Me: Ser Lys Glu Leu Val Pro Gly Ser Val Hi.s 



7 



7 7 :j 



7 35 



0n4 



:t.o aac aoo eto gtt got gaa att gag tag teg goa too gge tgt aoa 
,en Asn Thr Pre Val A La Gin He Glu GLn Ser Ala Ser Gly Gys Thr 



74 0 



/ 1 0 



7 55 



gta ega tog got t tg gge. gtc gtg ttt tga agt aaa a.-, g gtg gtg gtt 
Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser Lys Lys Val Val Val 



J 0 0 U 



79 



7 60 



7* 



7 70 



tog tta ocg aea a::: ttg tat coc acc ttif aca ttt tea cca eet ctt 
Per Lej Pro Thr Thr Loj Tyr Pro Thr Leu Thr Phe Ser Pro Pro Leu 
7 7 5 7 3 0 7 3 c 



0 4 3 



•7 -o gao aag caa go a ttg aog gaa a. at tot at:: ctg ig 0 :ao tit 
Ala jL:; Lys Gin Ala Leo Ala Glu Asn 8er He Po 0'i 1. y Tyr Tyr 

7 ?4 ] 33 ^ j 



igo aag 



a : a 
I le 



gt c 
Val 



? t a tgg gao . a ; cog tgq tgg ogo -a a :aa goc 
p Lys Pro Trp Tip Arg 04 1 u Gin Gly 



Pne Val Tro 

3 I j 



81 



3 1 4 -3 



Pno :>-.u 



3-?'- 
G 1 y 



ate 
Va 1 



Leu Gin Ser 

3 3 5 



age t at ga 0 :cc at :: 
Per- 'Go- Asp Pro 1 lo 

3 3 0 



Per p: 



1*H nli: 



a 2 :i 

Ar 
3 3 r 



3 1 92 



• 1 " - see a:: gao g: 0 gat cga oaa tgg too at: 
Tor Per Lie Asp Val Asp Are G.l.n Trp Per' I le 



'L 



a : ■ 



Pne 
: 50 



Vol G.G 



gao 
Aso 



Pr ; 
:5: 



gg.a egg aag t gg 



Glo 



i.rg Lye I rp 



o:aa oag too:: aa 5 oag gta cga 
Gin G.ln Ge.r Lys Gin Val Ar .1 

: 6 : 



eaa aag tot 
Gin Lye 3er 

3 7 0 



gto 
Va 1 



egg gao oaa 
Trp; Asp Gin 



o.go goa gee tao pa; aao gee: ggg 
Arg Ala Ala Tyi' Glu Asn Ala Gly 
3 3 0 



goo oaa gto oca gag oo.g goo aao gtg eto gaa ate oa } tgg tog aag 
Ala Gin Val Pro Glu Pro Ala Asn Val. Leu Glu lie Glu Trp Ser Lye 



oag oag 
G In Gin 
9 0 0 



tut tro ooioi gga got cog ago gee gto tat og; otg aae gat 
Tyr Phe Gin Gly Ala Pro Per Ala Val Tyr Gly Leu Asn Asp 



90 5 



9 1 0 



etc ate aca otg ggt teg geg eto aga aeg eeg ttc aag agt gtt cat 34 80 

Leu lie Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe Lys Ser Val His 
920 92 5 9 30 



ttc gtt 
Phe Val 



gga 
Gly 



aeg 
Thr 

33 5 



gag aeg tot tta gtt tgg aaa ggg tat atg gaa ggg 
•Glu Thr Ser 5eu Val Trp Lys Gly Tyr Met Glu Gly 



'4 5 



ace at. a 
Ala lie 



ega 
Arg 

95 0 



teg 
Per 



ggt oaa cga ggt got goa gaa gtt gtg get age otg 
Gly Gin Arg Gly Ala Ala Glu Val Val Ala Ser Leu 



955 



9 60 



3 57 6 



jtg eea 
Val Pro 
965 



goa 
Ala 



gca 
Ala 



tag 



3 5 91 



■G10> 31 
•:211> 1196 



80 



no ■ f-rt 

Unknown 



Or:: of BEST1 : K: trAPAO fusion pGEX-4T-l (Exophiala spmifora) 



1 : - irii sc _f e 3.ture 
( 1 : .7 (6-E 7) 
c:s *. ■+■ p :>1 yl i nker 



mlsc feature 
sp.toer sequence 



mi so _f e ature 
(2100) . . (3 C . :■:;■) 
K: - .rAPAO 



L . i : • n[.,;;i: f e ituri; 

{2 J. DO) . . (2.:\ 
:' : ■ ext. ra 1 ys inK 

-; .• 01 



Me + . Ser Pro lie Lou Gly Tyr Trp^ Lys r 1*;? Lys Gly Leu Val Gin 
- A 0: 0 -220 -2H 



?ru Thr Arq Leu Leu Leu Glu Tyr Leu G._u Glu Lys Tyr Glu Glu 
-21.0 -200 



Hi-? Leu Tyr G.L J Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys 
-100 -HO -HO 



Pho Glu Leu Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr lie Asp 
-130 -070 -170 



51y Asp Veil Lys Leu Thr Gin Ser Met Ala lie He Arg Tyr He 
-160 -HO -15 c 



Ala Asp Lys His Asn Met Leu Gly Gly Cys Pro Lys Glu Arg Ala 
-15 0 -HO - 1 .30 



Glu He Ser Met Leu Glu Gly Ala Val Leu Asp He Arg Tyr Gly 
-130 -100 -125 



Val Ser Ar 5 He Ala Tyr Ser Lys Asp Phe Glu Thr Leu Lys Val 



81 



■120 



-115 



■110 



Asp Phe Leu Ser Lys Leu Pro Glu Met Leu Lys Met Phe Glu Asp Arg 
-105 -100 -95 



Leu Cys His Lys Thr Tyr Leu Asn Gly Asp His Val Thr His Pr^ Asp 
-- ,0 "85 -80 



Phe Met Leu Tyr Asp Ala Leu Asp Val Val Leu Tyr Met Asp Pro Met 
~ 75 -'>0 -65 



Cys Leu Asp Ala Phe Pro Lys Leu Val Cys Phe Lys Lvs Arq lie Glu 
-60 -55 -5Q 



Ala lie Pro Gin He Asp Lys Tyr Leu Lvs Ser Ser Lvs Tyr lie Ala 
-45 -40 -35 " ' -30 



Trp Pro Leu Gin Gly Tr P Gin Ala Thr Phe Gly Gly Gly Asp His Pro 
-25 -;;o - Ut 



Pro Lys Ser Asp Leu Val Pro Ara Gly Ser Pro Glu Phe Thr Asp Phe 
-10 -5 -l i 



Pro Val Arg Arg Thr Asp Leu Gly Gin Val Gin Gly Leu Ala Gly Asp 
5 10 15 



Val Met Ser Phe Arg Gly He Pro Tyr Ala Ala Pro Pro Val Gly Gly 
20 " 30 35 



Leu Arg Trp Lys Pro Pro Gin His Ala Arg Pro Trp Ala Gly Val Arg 
40 45 50 



Pro Ala Thr Gin Phe Gly Ser Asp Cys Phe Gly Ala Ala Tyr Leu Arg 
55 60 65 



Lys Gly Ser Leu Ala Pro Gly Val Ser Glu Asp Cys Leu Tyr Leu Asn 
7 ° 75 &o 



Val Trp Ala Pro Ser Gly Ala Lys Pro Gly Gin Tyr Pro Val Met Val 
85 90 95 



Trp Val Tyr Gly Gly Gly Phe Ala Gly Gly Thr Ala Ala Met Pro Tyr 
100 105 no us 



82 



Tyr Asp Gly Glu Ala Leu Ala Arg Gin Gly Val Val Val Val Thr Phe 
1 2 0 12 5 1 3 0 



Asn Tyr Arg Thr A .sr. I Le Leu Gly Phe Phe Ala His Pro Gly Leu Ser 



135 



1 4 n 



Arg G^u Ser Pr< 

15 0 



Th.r Gly Thr Ger Gl.y Asn Tyr Gly L 
155 1 



eu Lou Asp 11 f 



Leu A.^a Ala Leu Arc' Trp Val Gin Ser Asn Ala Arc: Air 
l^T " " 170 11 \ 



Asp Pre Gly Arg Val Thr Val Phe Gly Glu Ser Ala Gly Ala Ser Ala 
18 0 13 5 19 3 1.95 



Tie Gly Leu Leu Leu Thr Ser Pro Leu Ger Lys Gly Leu Phe Arg Gly 

2 0 0 2 0 1 2 1 0 



Ala Tie Leu Glu 

2 1 5 



>er Pro Gly Leu Thr Arc Pro Leu Ala Thr Leu Al<: 
2 2 0 2 2 5 



Asp Ser Ala Ala Ger' Gly Glu Arg Leu Asp Ala Asp Leu Ser Arg Leu 
2 30 25 5 210 



Arg Ser Thr Asp Pro Ala Thr Leu Met Ala Arg Ala Asp Ala Ala Arg 

245 250 25: 



Pro Ala Ser Arg Asp Leu Arg Arg Pre- Arg Pro Thr Gly Pro lie Val 
260 265 270 275 



Asp Gly His Val Leu Pro Gin Thr Asp Ser Ala Ala Tie Ala Ala Gly 

28 0 28 5 2 00 



Gin Leu Ala Pro Val Arg Val Leu lie Gly Thr Asn Ala Asp Glu Gly 

295 300 30E 



Arg Ala Phe Leu Gly Arg Ala Pro Met Glu Thr Pro Ala Asp Tyr Gin 
310 315 320 



Ala Tyr Leu Glu Ala Gin Phe Gly Asp Gin Ala Ala Ala Val Ala Ala 

325 330 333 



83 



Cys Tyr Pro Leu Asp Gly Arg Ala Thr Pro Lys Olu Met Val Ala Arg 
34 0 3 4 5 3 30 355 



Phe Gly Asp Aon G..n ?ho Asn Arg 31y Val. Ser Ala ?he Ser Glu 
3 6 C- 3 65 37 0 



A.la Leu Val Arg Gin G...y Ala Pro Val Trp Arg Tyr Gin Phe Asn Gly 
375 330 ' 335 



Aon Thr Glo Gly Gly Arg Ala Pre- Ala Thr ill ~: 31 y Ala Glu lie ?r-: 
5 9 5 3 i : 4 0 0 



Tyr Val Phe Gly Val Phe Lys Leu Asp Glu Leu Gly Leu Phe Asp Trp 
4 05 4 1.0 4 1a: 



Pro Pro Glu Gly Pre- Thr Pro Ala Asp Arg Ala Leu Gly Glr. Leu Me: 
4 30 45 3 4 50 4 35 



Ser Ser Ala Trp Val Arg Phe Ala Lys Asn Gly Asp Pro Ala Gly Asp 
4 4 0 4 4 5 4 5 0 



A.la Leu Thr Trp Pro A5a Tyr Ser Thr Gly Lys Ser Thr Met Thr Phn 
4 55 4 60 4 65 



Gly Pro Glu Gly Arq Ala Ala Val Val Ser Pro Gly Pro Ser lie Pr«: 
4 7 0 4 7 5 4 8 0 



Pro Cys Ala Asp Gly Ala Lys Ala Gly Gly Gly Gly Ser Gly Gly Gly 
4 8.: 4 90 4 95 



Ser Gly Gly Gly Ser Lys Asp Asn Val Ala Asp Val Val Val Val Gly 
500 50 3 510 515 



Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val Gin Ala Ala Gly 
550 525 530 



Leu Ser Cys Leu Val Leu Glu Ala Met Asp Arg Val Gly Gly Lys Thr 
535 54 0 54 5 



Leu Ser Val. Gin Ser Gly Pro Gly Arg Thr Thr He Asn Asp Leu Gly 

550 555 56 J 



84 



Ala Ala Trp He Asn Asp Ser Asn Gin Ser Glu Val Ser Arq Leu Phe 
5 if) 5 5 7 0 5 75 



Glu Arg Phe His Leu Hu lily Glu leu Gin Arg Thr Tnr Glv Asn Ser 
550 5 If' 5 90 ! <' 



He His Gin Ala Gl.n A,;p H.y Thr Thr Thr Ihr Ala Pro Tyr GLy A::p 
60 0 605 610 



Ser Leu Leu Set' G l.u 11 u Val Ala Ser Al.a Leu Ala Glu Leu Lou P: 
6 L 5 62 0 62 5 



Val Trp Ser Gin Leu lie Glu Glu His Ser Leu Gin Asp Leu Lys Al < 
650 63 5 64 0 



Ser Pro Gin Ala Lys Arc Leu Asp Ser Val Ser Phe Ala His Tyr Cy 
6 -J 5 6 50 65 5 



Glu Lys G.1.U Leu Asn Leu Pro Ala Val Leu Gly Val. Ala Asn Gin H< 
660 6n5 670 67; 



Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu He Ser Me* Lou Phe 

6 5 0 6 'c 5 6 ' 1 0 



Leu Thr Asp Tyr lie Lys Ser Ala Thr Gly Leu Ser Asn I.H Phe Ser 
60.: 7 00 7 Of 



Asp Lys Lys Asp Gly G.ly Gin Tyr Met Arg Gys Lys Thr Gly Mot Gin 
7 1C 715 720 



Ser lie Gys His Ala Met Ser Lys Glu Leu Val Pro Gly Ser Val His 
725 730 735 



Leu Asn Thr Pro Val Ala Glu He Glu Gin Ser Ala Ser Gly Gys Thr 
740 745 750 755 



Val Arg Ser Ala Ser G.ly Ala Val Phe Arg Ser Lys Lys Val Val Val 
760 765 770 



Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu Thr Phe Ser Pro Pro Leu 
775 780 7d5 



Pro Ala Glu Lys Gin Ala Leu Ala Glu Asn Ser lie Leu Gly Tyr Tyr 



85 



7 9 J 7 95 8 0 0 



^r Lys Ho Val Phe Val Trp Asp Lys Pro Trp Trp Arg Glu Gin Gly 

305 810 815 



Phe .M;r Gly Val Leu Gin Ser her Cys Asp Pro Ho Ser Phe Ala Arq 

Q 7 ri 7 2 5 8 3 C' :> 3 7 



Asp Thr Ser lie Asp Val Asp Arg Gin Trp Ser lie Thr Cys Phe Met 
34 0 84 5 8 50 



ii Gly Asp Pro Gly Arq Lys Trp Ser G.Ln Gin Ser Lys Gin Val Arg 
£5: 8 60 8 05 



S:.n Ly;r Ser Val Trp Asp Gin Leu Arq Ala Ala Tyr Glu A-n Ala Gly 
::• 7 'j 8 7 5 3 8 0 



Ala Gin Va.l. Pre Glu Pre Ala Asn Val Leu Glu lie 071 u Trp Ser Lys 
7 8 5 8 90 8 95 



Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Val Tyr Gly Leu Asn Asp 
'<00 005 HC 915 



Leu He Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe Lys Ser Val His 
920 925 950 



Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly Tyr Met Glu Gly 
935 940 945 



Ala He Arg Ser Gly Gin Arg Gly Ala Ala Glu Val Val Ala Ser Leu 

9 5 0 9 5> 5 9 6 0 



Ail Pre Ala Ala 

965 



210 • 37 

211 • 1703 

212 DNA 
213^ Unknown 



Glyc(-) mutation in glycosylat ion sites (Exophiala spinifera) 



22 0 • 

:221 - CDS 



86 



e222a ( 1 ) . . - 1?03) 
•a:a3> 

• •).■:) - 32 

ltg gaa ett. gca ecg age tac ate aat cc: cca aac qtc gc: tc: oca 18 

M-a. Ala Lea Ala ?r3 Sar Tyr He Asn Pro ? r a- Asri Val Ala Ser Pro 

1. 5 ID 15 

0 a a JOG Oat i at cac gae g gc gta g.g:: --.5, a a' gga ggg a g 3 tat :jtg 3 i 
Aha Gly Tyr 3 a r His Val Gly Ya L Gl.y Pro Asp Gly 31y Arg Tyr Val. 

10 2 3 3 0 

■i :a nt a g at :jga tag alt gg=: :aj g a :: ga: taa: gg:: :jt? aaa g a :: aat 144 

Thr : I- Ala Gl.y G L ra I La Gl.y Gin A a Ala Gar' Gly Al T.ar A. p Pro 

3 0 4 0 ■; 0 

; :c a •: • gag aaa :: a g gtt g :: a a a a ] . : a : aa; a.. : cga get eg a 1).; 

A ! a Tyr Gla lya G Ln YaL Ala. 3 1. :a Ala Phe Ala Asia ;,;a Arg Ala Gya 

0 J 5 5 5 D 

at t get gaa gt : gga gaa a ::t t :: a a a :: ga a gaa aaa a ag at:: aat tac 1 4 ■" 

V-:u Ala Ala Val Gly Ala Thr Gar Asa Asp Val Thr Lys Leu Aat Tyr 

0 1 ■ 7 J 7 c 30 

tac at-:: gt a ga a taa gat: ceo aga aaa at a aaa gca ett gga gat ggg 2-3-: 

Tyr 11a Va L Asp Tyr Al.a Pre Gar Lys Lea Tar- AT, : la aly Asp Gly 

3 5 30 9:: 

atg a a 7 gat ace ttt gee ett gat: ago eta act cat -ga acg ctg gtg 33'- 

Lea Lys A La Thr Pre A La Leu Asp Are Lea P ea ?r a Gys Tar Lea Va l 

100 1 3' 5. 1 1 J 

■tea gtg tag get ttg tat tea eet gaa taa ate ttt gag gtt gat gee 3a.: 

Pro Val Gar Ala Lau Ser Ser Pro Glu Tyr Leu Pha Glu Val. Asp Ala 

115 120 125 

aeg gcg ctg gtg ccg gga cae acg ace eea aeae aaa get gcg gae gtg 43.:. 

Thr Ala Lau Val Pro Gly His Thr Thr Pre Asp Asa Val Ala Asp Val 

130 135 14 0 

gta gtg gtg ggt get gge tto age ggt ttg gag aeo oca cge aaa gte 483 

Val YaL Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val 

145 150 L5o 160 

eag ucc g ac ggt ctg tac tge at: gtt ett gag gear atg gat egt gta 51 - 

Gin Ala Ala Gly Leu Ser Gys Leu Val Leu Glu Ala Met Asp Arg Val 

165 170 " 175 

ggg gga aag act ttg age gta caa ttg ggt aaa gga agg acg act ate 57 6 

Gly Gly Lys Thr Leu Ser Val Gin Ser Gly E'ro Gly .Arg Thr Thr lie 

130 135 190 

aac gae etc gge get gcg tgg ate aat gat age .aat eag gee gaa gta 02 4 

Asn Asp Leu Gly Ala Al.a Trp lie Asn Asp Ser Asn GLn Ala Glu Val 

1 3 5 2 0 3 a J 5 

tee aga ttg ttt gaa aga ttt aat ttg gag ggt gag ett cag agg aeg n72 



87 



Ser Arg Leu Phe Slu Arg Phe His Leu Glu Gly Slu Leu Sin Arg Thr 



2 1 0 



21! 



? ? ~) 



act rjg -a a. at tea ate cat. raa gaa caa gac gg: aea aac act ace get 
Thr Gly Am Ser Tie His Gin Ala Gin Asp GLy Thr Thr Thr Thr Ala 



H5 



art tat get ga :: 
Pro Ty 



ttg ::tq a i ; gag : : g r ' g a agt gaa cat i • g 



iy A::;p Ser Leu Leu Ser 'lie Glu 

2 1 5 2 a J 



Ala Ser .Ala La j 



gaa at.:: etc ccc gaa t gg tct cag otg at:": gaa gag -at agr ate c.:ia 
Glu L'-e Leu Pre 7 a 1 Trp Ser Gin Leu He GH GH His Ser Leu Gin 



aug geg age cat caa g eg ±ag r i 
Lys A. a Ser Pro Glr. Ala Lys Are 



gac agt geg eg: 
Asp Se r 7 a 1 Sei 

2:5 



Hie Tyr C: a 

? Mi": 



gac aa: ga: 
Glo Lye GH 



L e a A a n .2 



got g: 



r cga gta 



gca aae 
Ala A. -sr. 



age atg 
Ser Met 



cag 
Gin 



:. t a 
Leu 



a c 
He 



are c: : get 
Thr Arg Ala 
312 



gga gt g gaa gec cat: gag ate 

Gly 7a 1 Glu Ala His G.lu 2 le 

: l r 3a 0 

:e acc egt etc aut 



t*:t r.c acc gaa' eac .a: c aag agt gee a> 
Phe Leu Thr Asp Tyr He Lye Ser Ala Thr Gly Le 



I'm; 



a at att tte teg gac aag aaa gac. gge 'gee -aag tat atg cga tgc aaa 
Asn He Phe Ser Asp Lys Lys Asp Gly Gly Gin Tyr Met Are Cys Lys 
3-10 3 4 3 5 23 



aea gge 
Thr Gly 



atg 
Met 

3 c c 



cag teg ate tgc eat 'gee atg t. aa aag gaa cat gtt cea 1104 
Gin Ser lie Gys His Ala Met Ser Lys Glu Leu 7a 1 Pro 



3 6 



3*: 5 



gge tea gtg eac etc aae. ace ccc gac get gaa att gag cag teg gca 
GLy Ser 7al His Leu Asn Thr Pro Va.L Aid Glu He Glu Gin Ser Ala 
37 0 37 3 33 0 



113. 



tee gge 
Ser Gly 

33 5 



tgt aea gta cga teg gee teg gge gee gtg ate cga age aaa 
Gys Thr Val Arg Ser Ala Ser GLy Ala 7a 1 Phe Arg Ser Lys 



3 1*0 



3 93 



4 0 0 



12 A 



aag gtg gtg gtt teg tta erg aea -ace ttg tat ccc arc atg aea ttt 
Lys 7a 1 Val 7a 1 Ser Leu Pra Thr Thr Leu Tyr Pro Thr Leu Thr Phe 



4 0 5 



4 1 0 



4 15 



1 2 4 • 



tea cea 
Ser Pro 



■ret. 
P i a 



eta 
Leu 
4 20 



eee gec gag aag eaa gca ttg geg gaa a. at tct ate 
Pra- Ala Glu Lys Gin Ala Leu ALa Glu Asn Ser lie 



425 



4 30 



12' : < h 



cag gge t ac tat age aag ata gte tte gta tgg gac aag eeg tgg tgg 
Leu Gly Tyr Tyr Ser Lys He Val Phe Val Trp Asp Lys Pro Trp Trp 



124 4 



88 



43 r : 



4 4 0 



4 45 



ege gaa eaa 
Arg 31a 5 In 

4 50 



gge ttc teg gge gt:* ct - :aa t:g age tgt ga: ccc ate 
Gl.y Phe Ser 51y Val Lea Aln Sen 3er Cys Asp Pro Tie 



4 5 



4 6 J 



13 ?2 



t ttt. a - - a g a gat aee a i : at:: ga: gte gat •: : . / a i * ; g :.e:: ate 
Gor ?he Ala .A r a Asp Tar Ser I La Asp Va 1 Asp Arg Gin Trp Ser lie 
4m5 47 0 4 75 4 8 3 



14 40 



tee tgt ttc 
Thr "ye Pne 



iag eag gta 
See Gin Val 



:i t g e < 

Met Va 1 



::g=; ea a 
Ar:: Sin 



gga gae c - a la ::gg a^g tgg tea eaa 

Sly Asp Pro GLy Arg Lys Trp Ser Gin 

aag t • : *. got { : gae o ^ a ::to eg: gea. 

5-ys Ser Val Irp Asp Gin Leu Arg Ala 



::ai 

:;i: 

4 3 : 



tea 
Ser 



gee ta:: 
Ala Tyr 



1 4 : : :■ 



1 5 :i . 



a-a g a a :: gee gga gee :aa gte ce. gag - t : g ;: a 
'ii.a Asa Ala 5.1. y Al b Gin Val Pro Ohlaa Pro Ala 

515 521 



ic gtg etc 
;n Val. Lea 

"j Z j 



gaa at a 
5iu Lie 



a i-g tgg teg aa g eaa :ag tat ttc eaa gga get eeg age gee gee ta: 
Gnu Trp Ser Sye Gin Gin Tyr' Phe Gl.n Gly Ala Pre Ser Ala. Val Tyr 
5 ;. 0 5 ;1 .: 5 % 0 



egg ct g aac 
i "A y Leu Asn 
,4 5 



gae et : a:c aca ctg ggt t. to geg etc aga aeg 
Asp Lea lie Thr Lea Gly Ser Ala Leu Arg Thr 



Pre Phe 
5 0 0 



16 SO 



a.ag age gte eat tt a gtt gga aeg gag aeg tet tea gtt tgg 
Lys Ser Val His Pne- Val Gly Thr Glu Thr Ser Leu Val Trp 
5 6^ 5 7 0 



aaa gag 
Lys GJy 
t 7 S 



17 2 8 



tat atg gaa 
Tyr Met Glu 



ggg gee ata ega teg ggt eaa cga ggt get gea gaa gte 
Gly Ala He Arg Ser Gl.y Gin Arg Gl.y Ala Ala Glu Val 
5 SO 5- 5 5 90 



177 6 



etg get age 
Val Ala Ser 
5 35 



ctg gtg eea gea gca tag 
Leu Val Pro Ala Ala 
60 0 



18 0 3 



-A10 • 3 3. 

■011 - 6 50 

■:.:i2-- PRT 

•5^13 ■ Un known 

-020 ■• 

e223'* Glyc(-) APAO; mutation in gly aosyl at ion sites (Exophiala spinifera) 

■:400 - 33 

Met Ala Leu Ala Pro Ser Tyr He Asn Pro Pro Asn Val Ala Ser Pro 
1 5 10 15 



89 



Ala Gly Tyr Ser His Val Gly Val Gly Pro Asp Gly Gly Arg Tyr Va 1 

2u 2 5 30 



Thr He A La Gly G.Lr. He Gly Gin Asp Ala 3er lly Val Thr Asp Pro 

3:-. 10 4 5 



Ala Tyr Giu Lys G.Lr. Val Ala GLn A La Pho Ala Asn 3* >u Arg Ala 0 

5 C 5 5 6 0 



Leu Al,, Ala Val Gly Ala Thr Ser Asn Ast: Val Thr Lys Lea Asn Tyr 

n r , 7 0 7 ^ ■: n 



Tyr II- ei V.il A::]j Tyr A La Pro 3 
3 5 



or Lys Leo Thr A.I 

90 



I . e Gly Asp G.. y 
95 



Lea Lys Ala Thr' The Ala leu Asp Arg Leo Pro ?r 
1 0 0 1 '1 5 



s Thr Leu Val 
110 



Pro Val 3er Ala Leu Ser 3er Pro Glu Tyr 
115 L20 



:u Phe Glu Val Asp 
1. 5 



Thr Ala Leu Val Pro Gly His Thr Thr Pre Asp Asn Val Ala Asp Val 
15 0 1.3: 14 0 



Val Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val 
14 5 150 15: 100 



Gin Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala Met Asp Arg Val 
165 170 175 



Gly Gly Lys Thr Leu Ser Val Gin Ser Gly Pro Gly Arg Thr Thr lie 
130 135 190 



Asn Asp Leu Gly Ala Ala Trp lie Asn Asp Ser Asn Gin Ala Glu Val 
195 200 205 



Ser Arg Leu Phe Glu Arg Phe His Leu Glu Gly Glu Leu Gin Arg Thr 
210 215 220 



Thr Gly Asn Ser lie His Gin Ala Gin Asp lily Thr Thr Thr Thr Ala 
225 2 30 233 240 



Pro Tyr Gly Asp Ser Leu Leu Ser Glu Glu Val Ala Ser Ala Leu Ala 



90 



245 250 



255 



Glu Leu Leu Pro Val Trp Ser Gin Leu lie Glu Glu His Ser Leu Gin 

260 2 65 27 0 



Asp Leu Lys Ala Ser Pro Gin Ala Lys Arg Leu Asp Ser Val Ser Ph^ 

275 280 285 



Ala His Tyr Gys Glu Lys Glu Leu Asn Leu Pro Ala Val Leu Gly Val 
290 295 300 



Ala Asn Gin Tie Thr Arg Ala Leu Leu Glv Val Glu Ala His GJ u lie 
305 310 315 320 



Ser Met Leu Phe Leu Thr Asp Tyr He Lys Ser Ala Thr Gly Leu Ser 
325 3 30 335 



Asn He Phe Ser Asp Lys Lys Asp Gly Gly Gin Tyr Met Arg Cys Lys 
340 345 350 



Thr Gly Met Gin Ser He Cys His Ala Met Ser Lys Glu Leu Val Pro 
355 360 365 



Gly Ser Val His Leu Asn Thr Pro Val Ala Glu He Glu Gin Ser Ala 
370 375 380 



Ser Gly Cys Thr Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser Lys 
385 390 395 400 



Lys Val Val Val Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu Thr Phe 
405 410 415 



Ser Pro Pro Leu Pro Ala Glu Lys Gin Ala Leu Ala Glu Asn Ser He 
420 425 430 



Leu Gly Tyr Tyr Ser Lys He Val Phe Val Trp Asp Lys Pro Trp Trp 
435 440 445 



Arg Glu Gin Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Asp Pro II; 
450 455 460 



Ser Phe Ala Arg Asp Thr Ser He Asp Val Asp Arg Gin Trp Ser He 
465 470 475 430 
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Thr Cys Phe Met Val Gly Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser 
4 85 490 495 



Lys Gin Val Arg Gin Lys Ser Val Trp Aso Gin Leu Arg Ala Ala Tyr 

''0 0 505 510 



Liu Asn Ala Gly Ala Gin Val Pro Glu Pro Ala Asn Val Leu Glu lie 
515 520 525 



L:u Trp Ser Lys Gin Gin Tyr Phe Oln Glv Ala Pro Ser Ala Val Tyr 
530 505 540 



Gly Leu Asn Asp Leu lie Thr Leu Gly Ser Ala Leu Arg Thr Pro Ph<- 
^ 5 550 555 560 



Lys Ser Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly 
565 570 575 



Tyr Met Glu Gly Ala He Arg Ser Gly Gin Arg Gly Ala Ala Glu Val 
580 585 590 



VaL Ala Ser Leu Val Pro Ala Ala 
595 600 



•:.JL0-> 34 

</:ll> 37 

<::12> DNA 

<213> Artificial Sequence 

<223> 37-mer oligonucleotide (Exophiala spinifera) 

<4 00> 34 

ggggaattca tggcacttgc accgagctac atcaatc 37 

■:210;- 35 

<211- 192 9 

<'212> DNA 

-■■213> Exophiala spinifera 



-1.- Intron 

-2> (739) . . (811) 



J0:-> 
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<231> Intr:m 
/ • (113 4) . . (1136) 

< 2 . : 3 > 

< 4 : 1 0 > 3 5 

a t j j a c 1 1 g :.: a c c g a g ■:: t a 
z a : a : c g g e g t a g g z c :aaa 
ga^gcttt. gg g-gtga^aga 
ct tcgagtt t g i-cttgct g - 
taea-cgtcg a t a gc :: : 
::\;tgc:ctt g ac agg ct z zz 
:.aa:,;-:c:c: ttgaggtt ga 
gttgcggacg rggtagtggt 
gtctgtcctg 



caggccgccg 
ctgagcgtac 
aatg.acagca 
zz ccagagga 
-cttatggt g 
agaat acagt 
ggaactcetc 
gagccctcag 
aaacttgcct 
agcccacgag 



aatcgggccc 
accaaagcga 
:gac >gga a a 
act ccccg gt 
:actgac:cc 
-ccgtatggt 
gcgaagcggc 
gctgttctca 
at cagcatgc 



t aa: attgtc t cggacaaga 
cggtqtcctc tcaggtaggg 
tgccatgeca tgtcaaagga 
ggaattgagc agtcggcgtc 
agcaaaaagg tggtggttt z 
cctcttcecg ccgagaagca 
atagtcttcg tatgggacaa 
tcgaqctgtg accccatctc 



cat :aatc c c 
ga agogagg 
■z :ca gc z t ac 
aget g gage 3 
■g ago a a a zz 2 
t ccttgcacg 
t gccacggcg 
gggcgctgg- 

eggcaggacg 
a gtat ccaga 
1 1 caa tccac 
a ag :aaaatc 
acttcgt cca 
ctcagccgat 
tcgacagtgt 
gcgtggeaaa 
tttttcccac 
aagaeggegg 
gactcgcttc 
acttgttcca 
eggctgtata 
gttaccgaca 
ageattggcg 
ctcgtggtgg 
atttgecaga 



ccaaac gt eg 
t a tgt g ae a a 
gagaaa::agg 
t z 1 1 c a a a z g 
a::gcaa:r q 
et ggt g — ag 
ct gglg — ag 
tt gageg^tt 
gaggegatgg 
ac tat eaa eg 
t 1 gt 1 1 g aaa 
c a agcacaag 
eea^tttgtg 



cctcccca g e 
tag-t gga aa 
ttg — aagc 
aegt c a :caa 
gagaeggget 
ta:cggectt 
gaaactcgac 



tggag 
ategt 



aeete 



gag 
gtat 
tgcg 

22t 2^ 

-ate 



gctgag- 
cgaaga- 
gagctt. 
ccaqat' 
cgaeta- 
gc a gtat at g 
ttagtggtca 
ggctcagtgc 
gtacgategg 
a cattgt ate 
ga aaaa tcta 
cgcg aa taa g 
gataccag ea 



a aggc 
Itagg 
^gegc 
gatttcattt 
aegg: 
atgag, 
gaggttgeaa 
agecttgaag 
cactactgtg 
cgcgctetge 
aag agtgcca 
egatgeaaaa 
ttccaggtat 
acctea acac 
cct egggege 
ccacc t tgae 
t -cteggcta 
gettcteggg 
tcgaagt ega 



a g g g t a 1 1 c c 
g a 1 1 ggacaa 
a 1 1 z gc taat 
g::: aactac 
ga a gr. ct acc 
ggcttcacac 
z z caga caac 
a cgcaaagtc 
ggg aaagact 
tgcgtggatc 
ggagggegag 
cactaeagct 
tgtcgagtgt 
gtgcacttgc 
acccca aggc 
agaaggaect 
tcggtgtgga 
ccggtctcag 
caggtgcgtg 
gcagtcgatt 



ccccgtcg 
egtgttcc 
atttteac 
ctatagca 
cgtcctcc 
t c ggcaat 



et 



a a 



13 



7 .-: i 



10 ..:0 
1 u ^ a 
114 0 
Una 
12hm 
135 0 
13;- 0 
1-1 -10 

15 on 

15 6') 
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tccattacct gttt -atggt cggagaeccg ggacggaagt ggtcccaaca gtccaagcag 162" 

gtacgacaaa agtctgtctg gga-aactc cgcgcagect acgagaacg- cggggcccaa 168- 

gtccoaga^c cggccaacgt g -t - rjaaatc gagtggtcga agcagcagta tttocaaqga 17-H 

gctc: gagog ccgtctatgg gctgaacgat c:ca:cacac tgggttcggc gctoagaacg 180( 

gHcaugt gtgttcattt cgttggaacg gagacgtctt tagtttggaa agggtatatg 18»S( 

gaaggggooa tacgatcggg tcaacgaggt gctgcagaag ttgtggctag cctggtgoca 192C 
g :ag-atag 



2 10 > 3 i ; , 

211. ■ 

/:i2> PRT 

213:- Exophilia spinifera 

<M00> 3c 

Mot Ala leu Ala Pro Ser Tyr He Asn Pro p ro Asn Val Ala Ser Pre 
1 5 1C 15 



Ala Gly Tyr Ser His He Gly Val Gly Pi o Asn Glu Ala Arg Tyr Val 
20 25 30 



Thr He Ala Gly Gin He Gly Gin Asp Ala Leu Gly Val Thr Asp Pro 
35 40 45 



Ala Tyr Glu Lys Gin VaL Ala Gin Ala Phe Ala Asn Leu Arg Ala Cys 
50 55 60 



Leu Ala Ala Val Gly Ala Ser Ser Asn Asp Val Thr Lys Leu Asn Tyr 
65 70 75 80 



Tyr He Val Asp Tyr Ala Pro Ser Lys Leu Thr Ala lie Gly Asp Gly 
85 90 95 



Leu Lys Ser Thr Phe Ala Leu Asp Arg Leu Pro Pro Cys Thr Leu Val 
100 105 ~ HQ 



Pro Val Pro Ala Leu Ala Ser Pro Glu Tyr Leu Phe Glu Val Asp Ala 
115 120 125 



Thr Ala Leu Val Pro Gly His Ser Thr Pro Asp Asn Val Ala Asp Val 
130 135 140 



191 
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Val Val Val Gly Ma Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val 
145 150 L55 



m.^cl ; jiy i.eu s. 

1 o5 



er Cys Leu Val Leu Glu Ala Met Asp Arg V.: 
1 7 0 1 7 5 



Gly Glv Lvs Thr Lei 



Ser Val Gin Ser Gly ?r 
135 



jly Arg Thi' Tnr AG 
190 



sn Asp Leu Gly 

1 :>5 



ov A.:f. r\SY.- 



2 jO 



Asn Glu Ge.r G lu 
: "_"J5 



^e-r Arc Leu Phe Glu Ara Hhe Hie Leu Glu Gly Glu 

21' 215 2 AD 



Leu Gin Arg T; 



Thr Glv Asn 3 



lie Hi;: G.. n Ala Gin Asp Gly Thr Tnr Thr Thr A.: a 

2 3 0 2 3: 2-3 0 



:i rc Tyr Gly As 



er Pro Leu Ser- Glu Glu Val Ala 
1 5 2 50 



her Ala Leu A., a 



Glu Leu Leu Pro Val Trp 



Ser Glr. Leu lie Glu Glu Tyr Ser Leu GAu 
2 03 2 7 0 



Asp Pro Lys Ala Ser Pro Gin Ala Lys Ara Leu Asp Ser Val Ser Phe 
2"5 2c0 235 



Ala His Tyr Cys Glu Lys Asp Leu Asn Leu Pro Ala Val Leu 
2^0 2' : <5 300 



Ser Val 



Ala Asr: Gin lie Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu He 
305 310 ? 1 5 32 0 



Ser Met Leu Phe Leu Thr Asp Tyr He Lys Ser Ala Tnr Gly Leu Ser 
323 330 335 



Asn lie Val Ser Asp Lys Lys Asp Gly Gly Gin Tyr Met Arg Cys Lys 
340 345 350 



Thr Gly Met Gin Ser He Cys His Ala Met Ser Lys Glu Leu Val Pro 
355 300 365 
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Gly Ser Val His Leu Asn Thr Pro Val Ala Glv He Glu Gin Ser Ala 
370 375 380 



Ser Gly Cys He Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser Lys 
385 3 90 395 400 



Lys Val Val Val Ser Leu Pr :> Thr Thr Leu Tyr Pre Thr Leu Thr Phe 
4 05 410 415 



Ser Pre Pro Leu Pro Ala Glu Lys Gin Ala Leu Ala Glu Lys Ser He 
420 425 430 



Leu Gly Tyr Tyr Ser Lys He Val Phe Val Trp Asp Asn Pro Trp Trp 
4 35 44 0 44 5 



Arg Glu Gin Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Asp Pro He 
450 455 460 



Ser Phe Ala Arg Asp Thr Ser He Glu Val Asp Arg Gin Trp Ser He 
465 470 475 " 480 



Thr Cys Phe Met Val Gly Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser 
485 490 495 



Lys Gin Val Arg Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr 
500 505 510 



Glu Asn Ala Gly Ala Gin Val Pro Glu Pro Ala Asn Val Leu Glu He 
515 520 525 



Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Val Tyr 
530 535 540 



Gly Leu Asn Asp Leu He Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe 
545 550 555 560 



Lys Cys Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly 
565 570 575 



Tyr Met Glu Gly Ala He Arg Ser Gly Gin Arg Gly Ala Ala Glu Val 
580 585 590 



Val Ala Ser Leu Val Pro Ala Ala 
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5?^ 



6 DO 



:ll> 37 

:i r- 19.; 9 

[12 : ■ DNA 

Ex:>phlala spinifera 



I n *_ r i) n 

( 7 ■■■ 9 ) . - (311) 



: 1 : ■ I n : r ~jn 
< ■ (1134) .. (1136) 



•I"::' 37 

at-:;'; :-acttg 

ga ^i;::: g : 
ctcc ::agctt 
:a jac.cgtcg 
tttgoccttg 
gaata — 
gttgrggacg 
caggccgc-g 
ctgag-gcac 
aa tga itagca 
ctccagagga 
cctt atggtg 
agaat acagt 
gqaa-.::c-:io 
gagccot tag 
aaact tg :ct 
agcceacgag 
taatatt gtc 



:ac c gagct a 
-agg-ecaaa 
gcgt gacaga 
gccttgctgc 
acta ^ gcccc 
acaggctccc 
etgaggttga 
tggtagtggt 
gtccgtcctg 
aatcg ggtcc 
acca aagcga 
cgaccggaaa 
actccceggt 
za :tgactcc 
cccgtatggt 
gcgaagcggc 
get gt tctca 
at cageatg:: 
t ^ggacaa ga 



ca tea a tec z 
-gaagegagg 
z 3c a g :c:a: 
agctggage: 
gagcaaa :c : 
tccttgeac} 
- geca tggcg 
gggcgctgg: 
ccccgct-tt 
eggcaggacg 
agtatccaga 
ttcaat c:at 
aagcacaatc 
a rttcgt cc a 
ct cagctga t 
tcgacagtgt 
gcgtggeaaa 
tttttctca- 
aagac g gc gg 



cca aacgt eg 
catgtgacaa 
gagaaacagg 
t ct t eaaacg 
aecgcaattg 
ctggtgccag 
ctggtgccag 
ttgagegget 
gaggegatgg 
act atcaacg 
ttgcttga a a 
caagcacaag 
ccactetgtg 
getgagegag 
eg aagagtat 
gagettegeg 
ecagatcaca 
egaetacat z 
g zagtat atg 



c:t::c:a^: 
tag z tgga za 
tt g 3 ttaagc 
a tgtcae zaa 
gagatgggct 
taceggcett 
gac aetegac 
tggagaegge 
atcgtgtagg 
accncggcge 
gat ctcattt 
aeggtaca ae 
atgagacctc 
gaggttgcaa 
ageet tga ag 
eact a ctgtg 
cgcgctctgc 
aagagtgc za 
■z gatg :aaaa 



ag ggt at t zc 
ga teggac a a 
at t egeea at 
geteaatt ae 
gaagt etaee 
ggcttcac — 
jccagaeaae 
aegea a agte 
gggaaaga — 
tgcgtggatc 
ggagggegag 
cactacagct 
tgtcgagtgt 
gtgeaett gc 
acccca agge 
agaaggaect 
teggtgtgga 
^eggtctea g 
caggtgegtg 



■n 

13 D 
1 :•} 0 



7 3 3 



103 0 
1 0 o 0 
114Ci 
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oggtgtcoto tcaggtaggg gatt-gtttc ttagtggt-a ttccaggtat g-agtegatt 120J 

tgc-atgcca tgtcaaagga acttgtte^a ggctcagtgc a:ct:3,acac ccoogtog-t 12o0 

giaattgag- agtcggcgtc cggctgtata gtacgatcgg cttcgggcgc cgtgttccga 1 :..-:0 

a.fcaaaaagg tggtggtttc qt:aocga:a acattgtate c:ac-:ttgac a:::tcacca 1- 

e- :tctt. o: eg ccgagaagca agca: tgg zq gaaa a at c: a : :ct-: ggct a c:ata g z iag 14-2 

a'.agt:c:r:g tatgggacaa cccgtggtgg egcgaacaag g-ttctcggg cg::c:::":aa 1: 

at:tgc :aga gat a z -age a t :gaa gtcg a tegge aat gg 1 : 

■::ggaga:--g ggaoggaagt ggtcctaaca gtc-aag::ag H 

gg a oca actc egcg eagcec 3 egag a a eg :: egggg :■: ::aa 1 »: 

gctcgaaatc gagtggtcga agcageagta tttccaagga 1- 

gecgaa^gat :tca:;:aca: tgggttcgg:: gctcagaacg H-i.'O 

egttggaacg gagaegtett tagtttggaa agggtatatg H-Oj 

iaggggc::a tacgateggg teaaogaggt getgeagaag ttgtggctag ectggtgeca 1 ; v 0 



: :gagetgtg ac:ccatctc 

: ":ca t r ac zz gt t t cat gg: 

gtaega raaa agtc tgt ::tg 

g*. cceagag- cggccaa:g: 

getccgac::o ccgtctatgg 

■ : ogtteaa gc gtgt tea: tt 



cag< :atag 



122^ 



2I0> 3 3 

2: 1 1 > 60 1 

212> PRT 

tL3> Exophiala spa niter a 



■:400> 3d 

Met Ala Leu Ala Pro Ser Tyr He Asn Pro Pro Asn Val Ala Ser Pro 
1 5 10 15 



Ala Gly Tyr Ser His He Gly Val Gly Pro Asia Glu Ala Arg Tyr Val 
2 0 2 5 30 



Thr He Ala Gly Gin He Gly Gin Asp Ala. Leu Gly Val Thr Asp Pr<: 
35 4 0 4 5 



Ala Tyr Glu Lys Gin Val Ala Gin Ala Phe Ala Asn Leu Arg Ala Cys 
50 55 60 



Leu Ala Ala Val Gly Ala Ser Ser Asn Asp Val Thr Lys Leu Asn Tyr 
ri" 7 0 7 5 3 0 



Tyr He Val Asp Tyr Ala Pro Ser Lys Leu Thr Ala He Gly Asp Gly 



98 



00 



Leu Lys Ser Thr Phe Ala Leu Asp Arg Leu Pro Pro Gys Thr Leu Val 
100 105 110 



Pro Val Pro Ala Leu Ala Ser Pro G.lu Tyr Leu Phe Glu Val. Asp Ala 
115 12 D 1/5 



Thr Ala Leu Val Pro Gly Hi.s Ser Thr Pro Asia Ash " * ! Ala Asp Val 
13; 105 ' 140 



Val Va.l Val Gly Ala Gly Leu Ser Gly Leu G.lu Thr Ala Arg Lys Val 
145 L5-: 15: 1.00 



Gin Ala Ala Gly Leu Ser Gys Leu Val Leu Glu Ala Met Asp Arg Val 

165 1 7 C 1.7 5 



Ply Gly Lys Thr Leu Ser Val Gin Ser Gly Pre Gly Arg Thr Thr He 
18D 185 190 



Asn Asp Leu Gly Ala Ala Tip Lie Asn Asp Ser Asia Gin Ser Glu Val 
195 000 0 15 



Ser Arg Leu Phe Glu Arg E'he His Leu Glu Gly Glu Leu Gin Arg Thr 
210 2 15 220 



Thr Gly Asn Ser lie His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala 
225 230 235 240 



Pro Tyr Gly Asp Ser Pre. Leu Ser G.lu Glu Val Ala Ser Ala Leu Ala 
245 25C 255 



;iu Leu Leu Pro Val Trp Ser Gin Leu lie Glu Glu Tyr Ser Leu Glu 
260 265 270 



Asp Pro Lys Ala Ser Pro Gin Ala Lys Arc; Leu Asp Ser Val Ser Phe 
2 75 230 " " 205 



Ala His Tyr Gys Glu Lys Asp Leu Asn Leu Pro Ala Val Leu Ser Va.l 
2 90 2 95 300 



Ala Asn Gin lie Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu He 
305 310 313 320 
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:er Met Leu Phe Leu Thr Asp Tyr lie Lys 3er Ala Thr Gly Leu Ser 

325 330 315 



Aon lie Val Ser Asp Lys Lye Aup Gly 31 y Gin Tyr Met Ara Cys Lys 
34' 34 5 ' 355 



Tnr Gly Met 5J.m Ser He 3y- H...- Ala Me: 3or Lvs 5Mu leu Val Pro 
355 3»i0 365 



Gly Ser Val His Leu Asn Thr Pro Val Ala Gly II* Glu Glr Ser A.] 
37 0 3 '7 5 333 



Ser Gly Cys lie Val Arg Ser A3. a Ser Gly Ala Val Phe Ara Ser Ly 
3 35 3 30 3 95 4 0 



Lys Val Val Va3 Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu Tnr PL 
4 J 5 4 1 0 4 1 5 



er Pro Pro Leu Pre- Ala Glu Lys Gin Ala Leu A...a. Glu Lys Ser II 
4 .3 0 4 2 5 4 3 0 



,eu Gly Tyr Tyr Ser Lys lie Val Phe Val Trp Asp Asn Pre Trp Trp 
4 35 4 4 0 4 45 



Arg Glu Gin Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Asp- Pro II 
4 50 4 55 4 60 



Ser Phe Ala Arg Asp Thr Ser He Glu Val Asp Arg Gin Trp Ser He 
465 470 475 430 



Thr Cys Phe Met Val Gly Asp Pro Gly Arg Lys Trp Ser Gin Gin Se: 
4 85 4 90 4 95 



,ys Gin Val Ara Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr 
500 505 510 



Glu Asn Ala G Ly Ala Gin Val Pr-: Glu Pro Ala Asn Val Leu Glu He 
515 520 525 



Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pr j Ser Ala Val Tyr 
530 535 540 



100 



Gly Leu Asn Asp Leu He Thr Leu 31y Ser Ala Leu Arg Thr Pro Phe 

550 555 560 



L '/-3 -ys Val His Phe VaJ Gly Thr Glu Thr Ser Leu Val Trp Lys Gly 
565 570 575 



Ty:; Met Glu Gly Ala He Arg Ser Gly Gin Arg Gly Ala Ala Glu Val 
580 585 590 



V.iL Ala Ger Leu Val Pre Ala Ala 
: G<5 600 



.10 3 

:ll ■ 1^3 0 

'1- ■ CI JA 

: E;-:o£ hiala spmifera 



Ii:t r on 
(129) . . (811 



Intron 

(1 134) . . (1187) 



mi sc_f eature 
(649) . . (649) 
n = A,T,C or G 



<400> 39 

atggcacttg caccgagcta catcaatccc ccaaacgtcg cctccccagc agggtattct 60 

cacgtcggcg taggeccaga eggagggagg tatgtgacaa tagctggaca gattggacaa 120 

gaegcttegg gcgtgacaga ccctgcctac gagaaacagg ttgcccaagc attcgecaat 180 

ctgegagett gccttgctgc agttggagec acttcaaacg acgtcaccaa gctcaattac 240 

tacategteg actacgcccc gagcaaactc acegcaattg gagatgggct gaaggctacc 300 

tttqecettg acaggctccc tccttgcacg ctggtgccag tgteggcett grcttcacct 360 

gaatacetct ttgaggttga tgccacggcg ctggtgccgg gaeacacgac cccagacaac 420 

gttg rggacg cggtagtggt gggcgctggc ttgagcggtt tggagaegge aegcaaagtc 4 30 

caggocgccg gtctgtcctg cctcgttctt gaggegatgg atcgtgtagg gggaaagact 54 0 
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-tgagcgtac aatcgggtcc cggcaggacg 
a atgacagca accaaagcga agtatcoaga 
ctccagagga egactggaaa ttcaat :ca: 
crt tat got g a;:tectt ggt aagca:aatc 
agaata 2 age :ac:ga:t:c acct:g:cca 
gga actc :tc cccgtatggt -tcag-tgat 
gagc-ctcag gegaagegge tcgacagtgt 
aaacttge-t gctgttct-g gcgtagcaaa 
ag-:cacgag ateagcatge tttttct^a- 
caat att zt z teggacaaga aagaegg zj g 
•zggtgtcgt : tcaggtgggg gaetegttto 
tt g --:atg.:o atgt^aaagg aacttgttc: 
tgaaattgag eagteggcat ccggctgtao 
aagcaaaaag gtggtggttt cgttaccgao 
acc;:tcc:o gecgagaage aagcattggc 
gatagtcttc gtatgggaca agccgtggtg 
atcgagctgt gacc:catct catttgecag 
gtccattacc tgtttcatgg teggagaccc 
ggtacgacaa aagtctgtct gggaccaacr 
agtcccagag ccggccaacg tgctcgaaat 
agctccgagc geegtctatg ggctgaacga 
gccgttcaag agtgttcatt tcgttggaac 
ggaaggggee atacgategg gtcaacgagg 
agcagcatag 

<210> 4 0 
PRT 

<213> Exophiala spinifera 

<221> MISC_FEATUP.E 
-222.- (216) . . (216) 



actatcaacg acctcggcg- tgcgtggatc (fOO 

ttgtttgaaa gatttcatnt g gaeggegag ^v) 

caa-g:a:aag aeggta-aac cact acagct V\ s 

^cactttgtg a^gaga-ct: -gtcgagtgt : • : 1 

getgagegaq gaggttgcaa gtgcactcgc ••: ;: 

cgaagagcat agecttzaag a-ct-aaggc .^j-> 
gagcttcgeg cactact gtg agaaggaa^t 

ccagatcaca ccg-gctctg- tcggtgtgga li'O-i 

cgactacatc aagagtgcca -eggtctcag I- 1 :.' 

gcagtatatg -gatg-aaaa caggtgcgtg 1 ; . i 

tcaagtggt- attt-aggta eg -a gtcgat 1. 

aggctcagtg ca-::tcaa::a ^^cccgtcgc I.j^m 

agtacgatcg gcctcgggcg ccgtgtr-cg \2 ja 

aaccttgtat cccac-:ttga cattttcacc l.';-o0 

ggaaaatrct atcctgggct a:ta:agcaa 1410 

gcgcgaacaa ggctrctegg gcgtcctcca lf.:"]0 

agataccag:; ategaegtog atcgacaatg li-OIQ 

gggacggaag tggtcccaac agtcoaagca li:..:0 

ccgcgcagcc tacgagaacg ccggggccca 168 0 

cgagtggtcg aagcagcagt atttccaagg 17 4 0 

tctcatcaca ctgggttcgg cgctoagaac 1800 

ggagaegtet ttagtttgga aagggtatat I8 60 

tgctgcagaa gttgtggcta gcctggtgcc 1^20 

1930 
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•:223> Xaa = any amino acid 



:400> 40 



Met Ala Leu Ala Pro Ser Tyr He Asn Fro Pro Asn Val Ala S.= r Pro 
1 5 10 15 



Ala CJly Tyr Ser His Val Gly Val Gly Pro Asp Gly Gly Arg Tyr Val 
20 2 5 50 



Thr lie Ala Gly Gin He Gly Gin Asp Ala Ser Glv Val Thr Asp Pro 
35 4 0 "'45 



Ala Tyr Glu Lys Gin Val Ala Gin Ala Phe Ala Asn Leu Arg Ala Cys 
50 55 60 



Leu Ala Ala Val Gly Ala Thr Ser Asn Asp Val Thr Lys Leu Asn Tyr 
" 70 75 80 



Tyr lie Val Asp Tyr Ala Pro Ser Lys Leu Thr Ala lie Gly Asp Gly 
8 5 90 95 



Leu Lys Ala Thr Phe Ala Leu Asp Arg Leu Pro Pro Cys Thr Leu Val 
100 105 " no 



Pro Val Ser Ala Leu Ser Ser Pro Glu Tyr Leu Phe Glu Val Asp Ala 
H5 120 125 



Thr Ala Leu Val Pro Gly His Thr Thr Pro Asp Asn Val Ala Asp Val 
130 135 140 



Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val Gin 
145 150 155 160 



Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala Met Asp Arg Val Gly 
165 170 175 



Gly Lys Thr Leu Ser Val Gin Ser Gly Pro Gly Arg Thr Thr He Asn 
180 185 190 



Asp Leu Gly Ala Ala Trp He Asn Asp Ser Asn Gin Ser Glu Val Ser 
195 200 205 
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Arg Leu Phe Glu Arg Phe His Xaa Glu Gly Glu Leu Gin Arg Thr Thr 
210 215 212' 



Gly Asn Ser He His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala Pr<: 
22 5 2 30 2 25 2 A 1 '. 



Tyr Gly Asp 3er Leu Leu Ser Glu Glu 7a 1 Ala Ser Ala Leu Ala Glu 



Leu Leu Pro 7a 1 Trp Ser Gin Leu He Glu Glu Hi,; Ser Leu Gin A.: 
2 0 0 2 6 5 2 7 0 



Leu Lys A.U Ser Pro Gin Ala Lys Arq Leu Asp Ser 7al Ser Phe AH 
2 ■7 2 2 L1 ?-=5 



His Tyr Gys Giu Lys Glu Leu Asr. Leu ?r<: Ala 7al Leu Gly Val Asn 

2-0 2 0 5 3 0'] 



Gin He Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu II* Ser Me: 
3C5 310 7 5 32" 



Leu Phe Leu Thr Asp Tyr He Lys Ser Ala Thr Gly Leu Ser Asn II* 

32 5 330 335 



Phe Ser Asp Lys Lys Asp Gly Gly Gin Tyr Met Arg Gys Lys Thr 
34 0 34 5 350 



Met Gin Ser lie Cys His Ala Met Ser Lys Glu Leu Val Pre* Gly Ser 
355 360 365 



Val His Leu Asn Thr Pro Val Ala Glu He Glu Gin Ser Ala Ser Gly 
370 37 5 33 0 



Gys Thr Val Arg Ser Ala Ser Gly Ala Val Phe Arg Ser Lys Lys Val 
385 300 395 4 0 0 



Val Val Ser Leu Pro Thr Thr Leu Tyr Pre Thr Leu Thr Phe Ser Pre 
4 0 5 4 10 415 



Pro Leu Pro Aia Glu Lys Gin Ala Leu Ala Glu Asn Ser lie Leu Gly 
4 20 4 25 4 30 



Tyr Tyr Ser Lys He Val Phe Val Trp Asp Lys Pr:> Trp Trp Arg Glu 
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4 35 4 40 44 5 



51n Gly Phe Ser Gly Val Leu Gin Ser Ser Gys Asp Pro He Ser Phe 
4 50 4 55 4 60 



Ala Arg Asp Thr Ser He Asp Val Asp Arg Gin Trp Ser He Thr Gys 
46 5 47 J 475 4 80 



Phe Met Val Gly Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser Lys Gin 
4 85 4 90 4 95 



Val Arg Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr Glu Asn 
500 505 510 



Ala Gly Ala Gin Val Pro Hu Pro Ala Asn Val Leu Glu He Glu Trp 
515 520 52 5 



Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Val Tyr Gly Leu 
530 535 540 



Asn Asp Leu He Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe Lys Ser 
5'15 550 555 560 



Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly Tyr Met 
565 570 575 



Glu Gly Ala He Arg Ser Gly Gin Arg Gly Ala Ala Glu Val Val Ala 
580 585 590 



Ser Leu Val Pro Ala Ala 
595 



: 1 0 > 41 

:il.> 1928 

:n.> dha 

:13> Rhinocladiella atrovirens 



":21v Intron 

-22> (739) . . (811) 



'!> Intron 

:2> (1134) . . (1185) 
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<: 4 0 0 > 4 1 
atg gcacttg 

eacgtcggag 

gacgct: agg 

•' r 'j •" J 1 j *~ ' 

taaatcg: eg 
tttgcccttg 
.? * * - a 

gtt gaggaag 
caggatgaag 
ccgagcgtac 
aatg aca gca 
ctccaga gga 
cccc atggtg 
agaatao age 
ggaactcctc 
aa^-:-:ct :aa 
aagctcgact 
agcccaoqag 
taat actgtc 
tggtgct :tc 
gccatgccat 
aaatt gagca 
gtaaaa aggc 
ctcttccagc 
tagtcttcgt 
cgagctgega 
ccatta actg 
ta aga :agaa 



:a :■: ga get a 
ta g g a :caa a 
a a g 1 ; gacag a 

gt ZZt J2ZJ2 



a::a:aa::: 
aaaggcteea 
:c gaggtt ga 
: ggt agt ggc 
gga: jt-zzz g 
aatcgggt zz 
a ac a a ag z g a 
cgaaagga^a 
act z z aeg ge 
cgccgacecc 
cacgaaegge 
gegaagaage 
getget -teg 
ateagcatge 
teggataaga 
teagegggag 
gecaaaggaa 
gccggcatcc 
ggtggtttcg 
cga gaa gc aa 
atg ggacaag 
c:ccat :tc a 
tttcatggtc 
gtct gtctgg 



cat caat cc z 
aggagggagg 
zz zz gaa ta: 
ag:r_ gga gaa 
gag :aaa ate 
tcattgaacg 
z gaeaeggag 
gggagaegga 
aat agtca — 
eggaaggacg 
agra::c a a a 
cc :aa:c:a: 
aa gc a :aa : t 
aca: cg::c a 
cccagctgat 
ccgacagegt 
gcgtggcaaa 
tttttotoa z 
aagaaggtgg 
actcgtccct 
ct tgt tccag 
ggctgtacag 
tcacegaca a 
gcaet ggatg 
•--■r- ??tgg- 
tttgeaagag 
ggagaccegg 
aaccaactc a 



ccaaacct ^g 
a a t gcg ac a a 
gagaaaaagg 
acteaaaaag 
aeagaaaatg 
et ggtgccag 
a: ggt: aaag 
zz gagaggt:. 
gaggagaagg 
gctcatcaac g 
t c a a 1 1 g a a a 
aaagaaaaag 
c eat zz z ge g 
gcegagagag 
egaa gagea : 
gag ate agca 
ceagat zac a 
cgactacacc 
gcagcatacg 
cage ggtca: 
gcccagegca 
taegategge 
ecttge atee 
aaaaat zcaz 
g agaa z a agg 
at aee a geat 
gaegg aagtg 
ge g aage eta 



zct :cccagc 
tag a a gga -a 
ttgeccaage 
aca ::a::aa 
gagaa g g g ee 
cgccggccea 
gaaaateaae 
eg gaga a gga 
ae age ge ggg 
acctegg age 
gacee aaet a 
acg ge a a aa a 
aeg aga ace z 
gag gtt gcaa 
agtetr gaag 
caceaatgtg 
cgcgcectgc 
a agagtgeca 
cgaegcaaaa 
tec agg t atg 
ccr caacacc 
eeegggegge 
caceetgata 
cctgggetae 
■art arc ggg a 
egaagt cgat 
gt cccaaca g 
cgagaacg ac 



agggtattce 
gat: gga z a a 
at:c^::aa: 
g z z z a a 1 1 a a 
g a a g get a a z 
ggetccaeet 
c a a a g ae a a z 
aegeaaagae 
gggaaagaee 
tgcgeggaa z 
ggagggagag 
ca at aca gat 
tgt agtgege 
gegcactcgc 
accccaaggc 
agaaggaect 
teggtgt gga 
ccggtctcag 
caggtgcgtg 
eagc agcect 
eccgtcgccg 
gtgttccgaa 
ttttcac eac 
tat a gcaaga 
gte a tec aae 
eggcaaeggt 
tccaagcag g 
ggggceeaag 



It CO 
1i::--m 
114 0 

l 0 
If: 00 

lea f: 
14-10 

: 

l r. » ; o 

Ihc 0 
1 o a 0 
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trooagagoc ggccaacgtg ct^gagatcg agtggtcgaa gcagcagtat ttccaaggag 17-30 

cgccgagcgt cgtctatggg ctgaactgtc teaaeaeact gggttcggeg ctcagaacgc 1300 

cqttcaaggg tgttCQtttc gttaqaacgg agacgtottt ggtttggaaa gggtatatgg 1360 

a.iggggocat aegatsgggt eagogaggog cogeagaagt tgtggctagc otggtgsoag 192 0 

dgcatay 192 8 



210- 4 2 

2 11. ■ 5^3 

2 12 ■ PPT 

213- Rr.inoc.l adiella atrovirens 

00 - M 

Met Ala leu Ala Pro Ser Tyr lie Asn Pro Pro Asn leu Ala Ser Pro 
1 5 10 11 



Ala Gly Tyr Ser His Val Gly Val Gly Pre. Asr: Gly Gly Arg Tyr Ala 
2 0 2 5 30 



Thr lie Ala Gly Gin lie Gly Gin Asp Ala Ser Ala Val Thr Asp Pre 
15 4 0 4 5 



Ala Tyr Glu Lys Gin Val Ala Gin Ala Pho Ala Asn Leu Arg A.l a Cy^ 
5 0 55 60 



Leu Ala Ala Val Gly Ala Thr Ser Asn Asp He Thr Lys Leu Asn Tyr 
65 7 0 7 5 3 0 



Tyr He Val Asp Tyr Asn Pro Ser Lys Leu Thr Ala Le Gly Asp Gly 
8 5 90 95 



Leu Lys Ala Thr Phe Ala Leu Asp Arg Leu Pro Pro Gys Thr Leu Val 
100 105 110 



Pro Val Pro Ala Leu Ala Ser Pro Glu Tyr Pro Phe Glu Val Asp Ala 
115 120 125 



Thr Ala Leu Val Pro Gly His Ser Thr Pro Asp Asn Val Ala Asp Val 
130 135 140 



Val Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val 
145 150 155 160 
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Gin Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala Met Asp Arg Val 
165 170 175 



^ly Sly Lys Thr Leu Ser Val Gin Ser Gly Pro Gly Arg Thr Ala lie 
18 0 135 190 



Asn Asp Leu Gly Ala Ala Trp lie Asn Asp Ser Asn Gin Ser Glu Val 
H5 20 0 2 05 



?he Lys Leu Phe Glu Arg Leu Glu Gly Glu Leu Gin Arq Thr Thr Gly 
210 215 220 



Asn Ser lie His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala Pro Tyr 
225 230 ' 235 24 0 



Gly Asp Ser Leu Leu Ser jlu Glu Val Ala Ser Ala Leu Ala Glu Leu 
2-15 250 25 = 



Leu : J ro Ala Trp. Ser Gin Leu lie Glu Glu His Ser Leu Glu Asp Pro 
260 265 270 



Lys Ala Ser Pro Gin Ala Lys Gin Leu Asp Ser Val Ser Phe Ala His 
275 280 235 



Tyr Cys Glu Lys Asp Leu Ser Leu Pro Ala Val Leu Gly Val Ala Asn 
290 295 300 



Gin He Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu He Ser Met 
305 31C 315 320 



Leu Phe Leu Thr Asp Tyr He Lys Ser Ala Thr Gly Leu Ser Asn He 

325 330 335 



Val Ser Asp Lys Lys Asp Gly Gly Gin Tyr Met Arg Cys Lys Thr Gly 
340 345 350 



Met Gin Ser Leu Cys His Ala Met Ser Lys Glu Leu Val Pro Gly Ser 
355 360 365 



Val His Leu Asn Thr Pro Val Ala Glu He Glu Gin Ser Ala Ser Gly 
370 375 380 
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Cys Thr Val Arg Ser Ala Ser Gly Gly Val Phe Arg Ser Lys Lys Val 
335 390 395 400 



Val Val Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu He Phe Ser Pr«: 
405 410 4 15 



Pro Leu Pro A La Glu Lys Gin Ala Leu Ala Glu Lys Ser He Leu Gly 
430 4_5 ' 430 



Tyr Tyr Ser Lys lie Val Phe Val Trp Asp Lys Pro Trp Trp Arg Glu 
4 35 44 0 " 4 4 5 



Gin Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Asp Pro He Ser Phe 
4 50 4 55 " 4 60 



Ala Arg Asp Thr Ser He Glu Val Asp Arc Gin Trp Ser He Thr Cys 
4 65 4 70 4 75 4 80 



Phe Met Val Gly Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser Lys Gin 
4 85 4 90 4 95 



Val Arg Gin Lys Ser Val Trp Asn Gin Leu Arg Ala Ala Tyr Glu Asn 
500 505 510 



Ala Gly Ala Gin Val Pro Glu Pro Ala Asn Val Leu Glu He Glu Trp 
515 520 525 



Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pre Ser Val Val Tyr Gly Leu 
530 535 540 



Asn Cys Leu Asn Thr Leu Gly Ser Ala Leu Arg Thr Pro Phe Lys Gly 
545 550 555 560 



Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly Tyr Met 
565 570 575 



Glu Gly Ala He Arg Ser Gly Gin Arg Gly Ala Ala Glu Val Val Ala 
580 585 590 



Ser Leu Val Pro Ala Ala 
595 
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1:- 43 

11 ■ 1928 

1.: • DMA 

1 '*■ * r.h ino rl a ii el la atrDvirens 



] ntr j n 
(739).. (311) 



I n: r :>n 

(113-3) . . (1186) 



a t gg ract tg 
t irg* cggrg 
garg-tt rgg 
ccrraagrtt 
tacat cite-} 
tttgcrcttg 
gaata ret c: 
gttgeggar g 
eaggct g r. r g 
ctga^regtar 
aatgacagca 
cteeagagga 
ccttatggtg 
agaat a cage 
ggaactcctt 
gageeeteaa 
aaaet tgeet 
ageccar gag 
taatatt rtc 
tggt gttet e 
gecatge cat 



r.accgagc: a 
: aggrcra va 
: gt gaca 3a 
gtrtt gctgr 
a rt ae a a r :.e 
aeag gctccc 
ttga ggtt ga 
tggt rgtggt 
gget gtcctg 
aat egggtee 
aeeaaagega 
egaceggaaa 
attccccggt 
egetgaetee 
cccgratggt 
gegaagea ge 
gctgttctcg 
atcagcatgt 
tegg ata ag a 
tcagtgggag 
gtc aaa ggaa 



ea teaatc r 2 
rggaggga gg 
222 egret a: 
agtt ggagrr 
ga ge a a a r t r 
tccttgracg 
tgerarggr g 
gggrgrt ggr 
cct rgtt rtt 
eggraggaeg 
agt atteaaa 
tt raaeeeat 
aageaeaatt 
aeategt rea 
eeeagetgat 
tegaeagtgt 
gegtggraaa 
tt ttt rteae 
aagaeggtgg 
act rgtttct 
ettgtteeag 



e e a a a c c t c g 
t at gt gac a a 
g ag a a ae a gg 
a r 1 1 r a a a r g 
a reg 2 aa tt g 
ccggtgcrag 
ctggttcrag 
ttgagrggtt 
gaggrgatgg 
aetatea atg 
ttatttgaaa 
■2aaq-zaca ag 
eeatcttgtg 
getgagegag 
cgaagageat 
gagettcgea 
ecag at caea 
egae t acat r 
g r agt at atg 
tagtggtcat 
getcagtgea 



cet reeea ge 
t a g r tg ga r a 
tt grrraa gr 
a r at ta r raa 
ga gatgggct 
tgeeggreet 
ga raete aae 
t ggaga rgge 
at rgtgtggg 
areteggege 
gatttcattt 
aeggtaeaae 
atgagaeete 
gaggttgraa 
agtettgaag 
eaetaetgtg 
egegetetge 
aaga gtgeca 
r g a t geaaaa 
tccaggta tg 
ect raaeaec 



agg gtat t ce 
g a 1 1 g g a r a a 
a 1 1 r g r r a a r 
grt raattar 
ga ag ge t a r r 
ggett raert 
e r r a g aeaat 
argraaagte 
gggaaagaet 
t gegtggate 
ggagggegag 
eaet aeaget 
tgtegtgtgt 
gtgeartege 
aereeaagge 
aga aggatet 
teggtgtgga 
eeggteteag 
eaggtgegtg 
cagtcgettt 
eregtcgeeg 



7 0 



in:- 

li V- 1 

1 : 1 0 

1j:-i0 
13^0 
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aaattgagca gtcggcatcc ggct gtacag tacgatcggc -tcgggcggc gtgttccgaa 13."! 

gcaaaaaggt ggtggtttcg :ta::cp:aa ccttgtatcc ^ac^ttgata ttttc accac 13-1 

otctt--jgc cgagaagcaa g-attgg-tg aaaaatccat — tgggcta- tatagoaaga 144 

tagtct— gt atgggacaag -cgtggtggc gcgaacaagg cttztzjjqc gtc- 1 aat l.'jj 

:gagctgtga c:ccat-:tca "tgccagag ata— ugcat -gaagc-gat -gg-aanggt 15>. 

o :a^: aoc*:g tttcatggte ggagacccgg gacggaagtg gtcccaa-ag t -caagca g g lh.: 
-aegj-agaa gtctgtctgg aac::aactcc gcgeag-cta cgagaac gcc ggggcocaag 

r: :ccaga }.:c ggocaacgtg ctcgagatcg agtggtcgaa gcagcagtat toccaaggag l' 7 .; 

ojc-gagogc cgtctatggg ctgaactgr- rcaacacact gggttcggcg ctcagaacga l:-:n 
ogttoauggg tgttcantc gttggaacgg agacgtcttt ggtttggaaa ggg~a*;atgg 

aagg jgooat a -gatcgggt cagcgaggcg ctgcagaagt tgtggcragc ctggtgccag HC: 

■.:agcatag 1 « c 

<210 ■ 44 
<212.- PRT 

<313:- Rhinooladiella atrovirens 
v400:- 44 

Mot Ala Leu Ala Pro Ser Tyr He Asn Pro Pro Asn Leu Ala Ser Pro 



Ala Gly Tyr Ser Tyr Val Gly Val Gly Pro Asn Gly Gly Arg Tyr Val 
-0 25 30 

Thr He Ala Gly Gin He Gly Gin Asp Ala Ser Ala Val Thr Asp Pro 
35 40 45 

AJa Tyr Glu Lys Gin Val Ala Gin Ala Phe Ala Asn Leu Arg Ala Cys 
50 55 60 

Leu Ala Ala Val Gly Ala Thr Ser Asn Asp He Thr Lys Leu Asn Tyr 
65 70 75 60 

Tyr He Val Asp Tyr Asn Pro Ser Lys Leu Thr Ala He Gly Asp Gly 
85 90 95 
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Leu Lys Ala Thr Phe Ala Leu Asp Arq Leu Pro Pre; Zys Thr Leu Val 

10S 110 



Pre* Val Pr:-) AL, Leu Ala Ser Pro G.lu Tyr Leu Phe -1 a Va L Asp Ala 

110 12 0 1 2b 



Tnr Ala Leu Va... Pro Gly His Ser Thr Pro Asp Asn "/a 1. Ala Asp Val 
130 135 14 0 



Val. Val Val Gly Ala Gly Leu Ser Gly Leu Glu Tnr Ala Arq Lys Val 

145 15 0 155 " :00 



Gin Ala A.l a Gly Leu Ser Oys Leu Va.: Leu G.lu Ala Met Asp Arc V,- : .L 
165 17 1 " 170 



Jly Gly Lys Thr Leu Ser Val Gin Ser '0.1 y Gly Arq Thr Thr lie Asn 

1 8 1 : 1 3 1 19 J 



Asp Leu Gly Al,; Ala Trp lie Asr. Asp Ser Asn Glr. Ser Glu Val 
1 9 5 2 0 0 . : 0 5 



Leu Phe Glu Aru Phe His Leu Glu Gly G.lu Leu Glr. Arq Thr Thr Gly 
21 0 215 220' 



Asn Ser lie His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala Pro Tyr 
225 230 235 240 



jly Ser Leu Leu Ser Glu Glu Val Ala Ser Ala Leu Ala Glu Leu Leu 
245 250i 255 



Pro Ala Ser Gin Leu lie Glu Glu His Ser Leu Glu Asp Pro Lys Ala 
260 265 270 



Ser Pro Gin Ala Lys Gin Leu Asp Ser Val Ser Phe Ala His Tyr Cys 

27 5 280 265 



Glu Lys Leu Asr. Leu Ala Val Leu Gly Val Ala Asn Gin lie Thr Arg 
290 2 95 300) 



Ala Leu Leu Gly Val Glu Ala His Glu lie Ser Met. Phe Phe Leu Thr 

305 310 315 320 



Asp Tyr lie Lys Ser Ala Thr Gly Leu Ser Asn lie Val Ser Asp Lys 



112 



32 5 



330 



335 



Lys Asp Gly Gly Gin Tyr Met Arg Cys Lys Thr Glv Met Gin Ser Leu 
340 345 " 350 



Cys Hi? Al u Met Ser Lys Glu Leu Val Pro Gly Ser Val His Leu Asn 

35o 360 2 65 



Thr Pre Val Ala Glu lie Glu Gin Ser Ala Ser Gly Cys Thr Val Arg 
370 375 380 



Ser Ala Ser Gly Gly Val Phe Arg Ser Lys Lys Val Val Leu Pro Thr 
365 390 3 35 4 00 



Leu Tyr Pro Thr Leu He Phe Ser Pro Pro Leu Pro Ala Glu lys Gin 
4 05 410 415 



Ala Leu Ala Glu Lys Ser He Leu Gly Tyr Tyr Ser Lys He Val Phe 
430 425 ~ 430 



Val Trp Asp Lys Pro Trp Trp Arg Glu Gin Gly Phe Ser Gly Val Leu 
435 440 445 



Gin Ser Ser Cys Asp Pro He Ser Phe Ala Arg Asp Thr Ser He Glu 
450 455 460 



Val Asp Arg Gin Trp Ser He Thr Cys Phe Met Val Gly Asp Pro Gly 
465 470 475 480 



Arg Lys Trp Ser Gin Gin Ser Lys Gin Val Arg Gin Lys Ser Val Trp 
485 490 495 



Asn Gin Leu Arg Ala Ala Tyr Glu Asn Ala Gly Ala Gin Val Pro Glu 

500 505 510 



Pro Ala Asn Val Leu Glu He Glu Trp Ser Lys Gin Gin Tyr Phe Gin 
515 520 525 



Gly Ala Pro Ser Ala Val Tyr Gly Leu Asn Cys Leu Asn Thr Leu Gly 
530 535 540 



Ser Ala Leu Arg Thr Pro Phe Lys Gly Val His Phe Val Gly Thr Glu 
545 550 555 560 
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Thr Her Leu Val Trp Lys Gly Tyr Met Glu Gly Ala lie Arg Ser Gly 
565 570 575 

Gin Arg Gly Ala Ala Glu Val Val Ala Ser Leu Val Pro Ala Ala 
58 0 5E5 5 90 



PA:') 4 .5 

2 I 1 192 8 

2 12 ■ DMA 

21.-! ■ F.hiriccl adiel la atrovirens 
■ -) ■ , . 

2 2~. ■ Intron 

2?.:: • (739) . . (811) 



Intr on 

(1134) . . (1185) 



4 0'V- 45 



atgqeacttg 


caccgagcta 


catcaat ccc 


ccaaacct eg 


cct ccccagc 


agg gtattcc 


6 0 


cacqt cgg^g 


ta ggc^caaa 


cggagggag j 


tatgtgacaa 


tagctggaca 


gattggacaa 


12 0 


qacc ct tcgg 


cc gtgacaga 


ccctgcctac 


gagaaacagg 


ttgcccaagc 


at tcgccaac 


13 0 


ctgcqagc zt 


g tcttgctgc 


agt tggagcc 


acttcaaacg 


acattaccaa 


gctcaatt ac 


240 


t acat cgtcg 


actacaaccc 


gagcaaactc 


acegcaattg 


gagatgggct 


gaaggctacc 


30 0 


tttgcccttg 


aoaggctccc 


tcctt ^cacg 


ct ggtg ^cag 


tgccggrcct 


ggcttcacct 


3 6 0 


gaatacctct 


t tgaggttga 


tgctaoggcg 


ctggttccag 


gacactcaac 


cccagacaat 


420 


q ttgcggacg 


tggtcgtggt 


gggcgctggc 


ttgagcggtt 


tggagaegge 


aegcaaagtc 


4 00 


caggccgccg 


ggctgtcctg 


cct cgttctt 


gaggegatgg 


atcgtgtggg 


gggaaagact 


54 0 


ctgaqcgt ac 


aa t cgggtcc 


cggcaggacg 


a ctat caatg 


acctcggcgc 


tgcgtggatc 


()00 


aatoaoagca 


accaaagcga 


a gtattcaaa 


ttatttgaaa 


gatttcattt 


ggagggegag 


()60 


ctccagagga 


cgaccggaaa 


tt caatccat 


caagcacaag 


aeggtacaac 


cacracag^t 


720 


ccttatggtg 


attccctggt 


aggcacaatt 


ccatcttgtg 


atgagac etc 


tgtcgtgtgt 


7 8 0 


agaa tacagt 


cgctgactcc 


acatcgt cca 


getgagegag 


gaggttgcaa 


gtgcactcgc 


84 0 


ggaactcctt 


cccgcatggt 


ctcagctgat 


cgaagagcat 


agtcttgaag 


accc caaggc 


900 


gagccctcaa 


gcgaagcagc 


tcgacagtgt 


gagcttcgea 


cactactgtg 


agaaggatct 


960 
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aaacttg^t getgttctcg gcgtggcaaa ccagatcaca gc g -tct gc tcggtgtgga 1020 

agcccacgag atcagcatgc tttttctcac cgacta-at: aagagtgcca ccggtctcag IO-d 

taatattgtc tcggataaga aaga-ggcgg gcagtatatg cgatgcaaaa aaggtgcgtg 11-;:) 

tggtgttcte tcagtgggag act -gt -t tagtggtcat t— aggtatg cagtcgcttt 1.:-.im 

gccatgcrat gtcaaaggaa cttjttc-ag gctcagtgas cccoaacac- cc-gt-gccg l/:*yi 

aaatrgajoa g — ggcat — ggctgt acag tacgat-gg: ct -gggcggc gtgttccgaa 1 :.2:"i 

gtaaaaagjt ggtggtrt-g ttaccgacaa ccttgtat — caccttgata tt::caccac l.-;-n 

ctcttccogc cgagaagcaa gca*:tgg:tg aaaaat — at a-:t gggctae tatagcaaga 11 4- 1 

tagtottogt atgggacaag ctgtggtgg- gcgaacaagg ctt sgggc gtcotcoaat l. r .uu 

cgagctgtga c::cat-:tca tttgccagag ataccagca: cgaagtcgat cggoaatggt i 

c:.:at-ac-:ng t*:tcatggta ggaga-c:gg gacggaagtg g:c::aacag tccaagcagg 10/.n 

tacgacagaa gtctgtctgg aacoaao*:cc gcgcagccta cjagaacgcc ggggcccaag le'-io 

tccnagagcc ggccaacgtg ctcgagatcg agtggtcgaa gaagcagtat ttccaaggag 17-10 

cgcogagcgc cgtctatggg ctgaactgtc tcaacacact gggttcggcg ctcagaacgc It 00 

cgttcaaggg tgrtcatttc gttggaacgg agacgtcttt ggttrggaaa gggtatatgg 18 60 

aaggggccat acgatcgggt cagcgaggcg ctgcagaagt tgtgcctagc ctggtgccag 1920 

cagoatag 1928 

<210> 4 6 

<f:il> 591 

<212> PRT 

<213> Rhinooladiella atrovirens 

<400> 46 

Met Ala Leu Ala Pro Ser Tyr lie Asn Pro Pro Asn Ala Ser Pro Ala 
1 5 10 15 

Gly Tyr Ser His Val Gly Val Giy Pro Asn Gly Gly Arg Tyr Val Thr 
20 25 30 

He Ala Gly Gin He Gly Gin Asp Ala Ser Ala Val Thr Asp Pro Ala 
35 4 0 4 5 

Tyr Glu Lys Gin Val Ala Gin Ala Phe Ala Asn Leu Arg Ala Cys Leu 
50 55 60 



115 



Ala Ala Val Gly Ala Thr Ser Asn Asp lie Thr Lys Leu Asn Tyr Tyr 
65 70 75 80 



He Val Asp Tyr Asn Pro Ser Lys Leu Thr Ala He Gly Asp Gly Leu 
85 90 ' 95 



Lys Ala Thr Phe Ala Leu Asp Arg Leu Pro Pro Cys Thr Leu Val Pro 
100 105 " 110 



Val Pro Ala Leu Ala Ser Pro Glu Tyr Leu Phe Glu Val Asp Ala Thr 
115 120 125 



Ala Leu Val Pre Gly His Ser Thr Pro Asp Asn Val Ala Asp Val Val 
130 135 140 



Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val Gin 
1-15 150 155 " 160 



Ala Ala Gly Leu Ser Cys Leu Val Leu Glu Ala Met Asp Arg Val Gly 
165 170 175 



Gly Lys Thr Leu Ser Val Gin Ser Gly Pro Gly Arg Thr Thr He Asn 
180 185 190 



Asp Leu Gly Ala Ala Trp He Asn Asp Ser Asn Gin Ser Glu Val Phe 
195 200 205 



Lys Leu Phe Glu Arg Phe His Leu Glu Gly Glu Leu Gin Arg Thr Thr 
210 215 220 



Gly Asn Ser He His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala Pro 
225 230 235 240 



Tyr Gly Asp Ser Leu Leu Ser Glu Glu Val Ala Ser Ala Leu Ala Glu 
245 250 255 



Leu Leu Pro Ala Trp Ser Gin Leu He Glu Glu His Ser Leu Glu Asp 
260 265 270 



Pro Lys Ala Ser Pro Gin Ala Lys Gin Leu Asp Ser Val Ser Phe Ala 
275 280 285 



116 



His Tyr Cys Glu Lys Asp Leu Asn Leu Pro Ala Val Leu Gly Val Ala 
290 2:J5 300 



Asn Gin He Thr Arg Ala Leu Leu GLy Val Glu Ala His Glu He Ser 
305 310 315 320 



Met Leu Phe Leu Thr Asp Tyr He Lys Ser Ala Thr Gly Leu S<-r Asn 
325 330 3 y 



lie Val Ser Asp Lys Lys Asp Gly GLy Gin Tvr Met Arq Cys Lys Thr 
310 315 ' " 35 0 



Gly Met Gin Ser Leu Cys His Ala Met Ser Lys Glu Leu Val Pre Glv 
355 360 ' 365 



Ser Val His Leu Asn Thr Pro Val Ala Glu He Glu Gin Ser Ala Ser 

570 375 380 



Gly Cys Thr Val Arg Ser Ala Ser Gly Gly Val Phe Arg Ser Lys Lys 
385 390 395 400 



Val Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu He Phe Ser Pro Leu 
405 410 4H 



Pro Ala Glu Lys Gin Ala Leu Ala Glu Lys Ser He Gly Tyr Tyr Ser 
420 425 430 



Lys He Val Phe Val Asp Lys Leu Trp Trp Arg Glu Gin Gly Phe Ser 
435 440 445 



Gly Val Leu Gin Ser Ser Cys Asp Pro He Ser Phe Ala Arg Asp Thr 
450 455 460 



Ser He Glu Val Asp Arg Gin Ser He Thr Cys Phe Met Val Gly Asp 
465 470 475 480 



Pro Arg Lys Trp Ser Gin Gin Ser Lys Gin Val Arg Gin Lys Ser Val 
4 85 4 90 4 95 



Trp Asn Gin Leu Arg Ala Ala Tyr Glu Asn Ala Gly Ala Gin Val Pro 
500 505 510 



117 



Glu Pro Ala Asn Val Leu Glu lie Glu Trp Ser Lys Gin Gin Tyr Phe 



515 



5 2 i 



iln Ala Pro Ser Ala Val Tyr Gly Leu Asn Cys Leu Asn Thr Leu Glo 

53 J 555 54 0 



ir AHi Leu Arg Thr Pro Phe Lys Gly Val Hi.:- Phe V.il Gly Thr Glu 
15 550 55 : ; 56(- 



Thr Her Leu Val Trp Lys Gly Tyr Me: Glu Gly Ala He Arg Ser Gl; 

565 570 " 575 



,;lr. Are Gly Ala Ala Glu V«=.l Val Pro Ser Leu. 

58 0 ;H l 



Val Pro Ala Ala 

5 90 



VI 0 
:v 1 1 
VI 12 
:213 



bou 
PPT 

Exophiala spinifera 



•:;00v 47 

Mot Ala Leu Ala Pro Ser Tyr He Asn Pro Pre Asn Veil Ala Ser Pre* 
1 5 If 15 



Ala Cily Tyr Ser His Val Gly Val Gly Pro Asp Gly Gly Arg Tyr Val 
2 0 2 5 3 0 " 



rhr He Ala Gly Gin lie Gly Gin Asp Ala Ser Gly Val Thr Asp- Pro 
35 4 0 4S 



Ala Tyr Glu Lys Gin Val Ala Gin Ala Phe Ala Asn Leu Arg Ala Gys 

50 5. c 60 



Leu Ala Ala Val Gly Ala Thr Ser Asn Asp Val Thr Ly 

65 7 0 7 5 



s Leu Asn Tyr 

30 



Tyr He Val Asp Tyr Ala Pro Ser Lys Leu Thr Ala He Gly Asp Gly 
3 5 90 95 



Leu Lys Ala Thr Phe Ala Leu Asp Arg Leu Pro Pro Gys Thr Leu Val 
100 105 110 



Pro Val Ser Ala Leu Ser Ser Pro Glu Tyr Leu Phe Glu Val Asp Ala 
115 120 125 



118 



Thr Ala Leu Val Pro Gly His Thr Thr Pro Asp Asn Val Ala Asp Val 
130 135 140 



Val Val Val Gly Ala Gly Leu Ser Gly Leu Glu Thr Ala Arg Lys Val 
145 150 155 160 



Gin Ala Ala Gly Leu Ser Cys Leu Val Leu Lu Ala Met Asp Arg Val 
165 170 175 



;iy Gly Lys Thr Leu Ser Val Gin Ser Gly Pro Gly Arg Thr Thr lie 
180 185 ' ~ 190 



Asn Asp Leu Gly Ala Ala Trp lie Asn Asp Ser Asn Gin Ser Glu Val 
1^5 200 205 



Ser Arg Leu Phe Glu Arg Phe His Leu Glu Gly Glu Leu Gin Arg Thr 
210 215 220 



Thr Gly Asn Ser lie His Gin Ala Gin Asp Gly Thr Thr Thr Thr Ala 
225 230 235 240 



Pro Tyr Gly Asp Ser Leu Leu Ser Glu Glu Val Ala Ser Ala Leu Ala 
245 250 255 



Glu Leu Leu Pro Val Trp Ser Gin Leu lie Glu Glu His Ser Leu Gin 
260 265 270 



Asp Leu Lys Ala Ser Pro Gin Ala Lys Arq Leu Asp Ser Val Ser Phe 
275 280 " 285 



Ala His Tyr Cys Glu Lys Glu Leu Asn Leu Pro Ala Val Leu Gly Val 
290 295 300 



Ala Asn Gin He Thr Arg Ala Leu Leu Gly Val Glu Ala His Glu He 
305 310 315 320 



Ser Met Leu Phe Leu Thr Asp Tyr He Lys Ser Ala Thr Gly Leu Ser 
325 330 335 



Asn He Phe Ser Asp Lys Lys Asp Gly Gly Gin Tyr Met Arg Cys Lys 
340 345 350 



119 



Thr Gly Met Gin Ser lie Cys His Ala Met Ser Lys Glu Leu Val Pid 
355 360 },65 



Gly Ser Val His Leu Asn Thr Fro Val Ala Glu He Glu Gin Ser Ala 
37H 375 380 



Ser Gly Cys Thr Val Arg Ser Ala Ser Gly Ala Val Fhe Arg Ser Lys 
385 390 395 4Q0 



Lys Val Val Val Ser Leu Pro Thr Thr Leu Tyr Pro Thr Leu Thr Phe 
4 05 410 415 



Ser Pro Pro Leu Pro Ala Glu Lys Gin Ala Leu Ala Glu Asn Ser He 
420 425 430 



Leu Gly Tyr Tyr Ser Lys He Val Phe Val Trp Asp Lys Pro Trp Trp 
435 440 445 



Arg Glu Gin Gly Phe Ser Gly Val Leu Gin Ser Ser Cys Asp Pro He 
450 455 460 



Ser Phe Ala Arg Asp Thr Ser He Asp Val Asp Arg Gin Trp Ser He 
4 65 47 0 47 5 4 8 0 



Thr Cys Phe Met Val Gly Asp Pro Gly Arg Lys Trp Ser Gin Gin Ser 
485 490 495 



Lys Gin Val Arg Gin Lys Ser Val Trp Asp Gin Leu Arg Ala Ala Tyr 
500 505 510 



Glu Asn Ala Gly Ala Gin Val Pro Glu Pro Ala Asn Val Leu Glu He 
515 520 525 



Glu Trp Ser Lys Gin Gin Tyr Phe Gin Gly Ala Pro Ser Ala Val Tyr 
530 535 540 



Gly Leu Asn Asp Leu He Thr Leu Gly Ser Ala Leu Arg Thr Pro Ph^ 
545 550 555 560 



Lys Ser Val His Phe Val Gly Thr Glu Thr Ser Leu Val Trp Lys Gly 
565 570 575 



120 



Tyr Met Glu Gly Ala He Arg Ser Gly Gin Arg Gly Ala Ala Glu Val 

580 535 590 



Val Ala Ser Leu Val Fro Ala Ala 

"'95 600 



4K 

13 92 
DI1A 

Uri known 



Cys (-) APAO; remDval of cys 461 (Exophiala spinifera) 



CL»S 

(1 ) . . (1392) 



<4 0 0 - 4£< 

aaa gac aac gtt gcg gac gtg gta gtg gtg ggc get gg- ttg age jjt 

Lys Asp Asn Val Ala Asp Val Val Val Val Gly Ala GLy Leu Ser Gly 

1 5 10 15 



48 



ttg gag acg gca cgc aaa gtc cag gec gec ggt ctg too tgc etc gtt 
Leu Glu Thr Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Cys Leu Val 
20 25 30 



9 6 



ctt gag gcg atg gat cgt gta ggg gga aag act ctg age gta eaa teg 
Leu Glu Ala Met Asp Arg Val Gly Gly Lys Thr Leu Set: Val Gin Ser 
35 4 0 4 5 



144 



ggt ece ggc agg aeg act ate aa: gac etc ggc get geg tgg ate aat 
Gly Pro Gly Arg Thr Thr He Asn Asp Leu Gly Ala Ala Trp He Asn 
50 55 60 



192 



gac age aac eaa age gaa gta tee aga ttg ttt gaa aga ttt cat ttg 
Asp Ser Asn Gin Ser Glu Val Ser Arg Leu Phe Glu Arg Phe His Leu 
65 70 75 30 



24 0 



gag ggc gag etc cag agg acg act gga aat tea ate cat eaa gca eaa 
Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser He His Gin Ala Gin 

8 5 90 95 



2 8 y 



gac ggt aca acc act aea get cot tat ggt gac tee ttg ctg age gag 

Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp Ser Leu Leu Ser Glu 

100 105 110 

gag gtt gca agt gca ctt gcg gaa etc etc ecc gta tgg tct cag ctg 

Glu Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu 

115 120 125 



33 6 



384 



ate gaa gag cat age ctt eaa gac etc aag gcg age cct cag gcg aag 
He Glu Glu His Ser Leu Gin Asp Leu Lys Ala Ser Pro Gin Ala Lys 
130 135 140 



432 



121 



tgg etc gac agt gtg agt ttc gcg cac ta: tgt gag aag gaa eta aac .HQ 

Arg Leu Asp Ser Val 3er Phe Ala His Tyr Cys Glu lys Glu Leu Asn 

M5 150 155 ^ 160 

ttg cct -get gtt etc g g :: gta gca aac cag ate a 3a ege get etg et:: 5 

Leu Pro Ala Val Leu Sly Val Ala Asn Gin lie Tnr Ar g Ala Leu Lea 
165 170 17 5 

■g jt gtg gaa gee cac gac ate age at g zzz ttt itc a::: gac tac a::: 5^> 

Gly Val Glu Ala His Gl. ; lie 3er Met Leu Phe Leu Tnr Asp Tyr- He 
130 135 190 

a.,g agt got ace g gt agt aac at: ttc teg gat aag aaa gac g g :: 6. .4 

Lys Ser Ala Thr GLy Leu 3er Asn lb:; Phe 3er Aso Lys Lys Asp GLy 
195 200 ' 205 

ggg :ag cat acg cga cgc aaa aca ggt atg cag ceg att cgc cat gee 6^2 

Gly Gin Tyr Met Arg Oys Lys Tar GLy Met Gin Get: lie Gys His Ala 
2 10 215 22 0 

acg tea aag gaa ett gtt cca ggc tea gcg :ac ct: aac aec ecc gtc HO 

Met Ger Lys Glu Leu Val Pro GLy Ger Val His Leu Asn Thr Prt Val 

225 2 30 2 35 24 0 

get gaa att gag cag teg -gca tec ggt tgt a -a gta cga teg gee teg 76.-; 

Ala Glu lie Glu Gin Ser Ala Ser Gly Gys Tnr Val Arg Ger Ala Ser 
245 250 255 

ggc gee gtg ttc cga age aaa aag gtg gtg gtt teg tta ccg aca ace 81b 

Gly Ala Val Phe Arg Ser Lys Gys Val Val Val Ser Leu Pro Thr Tnr 
260 265 270 

ttg tat ccc acc ttg aca ttt tea eca cct ett cce gee gag aag caa 8(54 

Leu Tyr Pro Thr Leu Thr Phe Ser Pro Pro Leu Pro Ala Glu Lys Gin 
27 5 2 30 23 5 

gca ttg gcg gaa aat tct ate ctg ggc tac tat age aag ata gtc ttc 912 

Ala Leu Ala Glu Asn Ser He Leu Gly Tyr Tyr Ser Lys He Val Phe 
290 295 300 

gta tgg gac aag ccg tgg tgg cgc gaa caa ggc ttc teg ggc gtc etc 960 

Val Trp Asp Lys Pro Trp Trp Arg Glu Gin Gly Phe Ser Gly Val Leu 

305 310 315 320 

caa teg age tec gac ccc ate tea ttt gec aga gat acc age ate gac lOOf 

Gin Ser Ser Ser Asp Pro He Ser Phe Ala Arg Asp Thr Ser He Asp 
325 330 335 

gtc gat cga caa tgg tec att acc tgt ttc atg gtc gga gac ccg gga 1056 

Val Asp Arg Gin Trp Ser He Thr Cys Phe Met Val Gly Asp Pro Gly 
34 0 24 5 350 

egg aag tgg tec caa cag tec aag cag gta cga caa aag tct gtc tgg 1104 

Arg Lys Trp Ser Gin Gin Ser Lys Gin Val Arg Gin Lys Ser Val Trp 
355 360 365 



122 



gae caa 
Asp Gin 
370 



etc z-zjz gca gee 
Leu Arg Ala Ala 



tac 
Tyr 
37 5 



gag aac gec 
Glu Asn Ala 



Gly 



qzz 
Ala 
33 0 



caa gtc cca gag 
Gin Val Pro Glu 



115, 



ccg gec aac gtg etc gaa at:: gag tgg teg 
Pro Ala Asn Val Leu jlu lie Glu Trp 3er 
.33 5 3 90 



a a 
Ly. 
39 



cag :a; tat ttc caa 
Gin Gin Tyr Phe Gin 
4 00 



12 00 



gga get :cg a gec zjzz tat ggg ctg aac ga: 
Gly Ala Pro 3er Ala Val Tyr Gly Leu Asn As:: 
4 05 410 



ct :: 
Le u 



at:: aca ctg ggt 
rie Thr Leu Gly 
4 15 



12 4 



teg geg etc aga acg ccg ttc. 
3er Ala Leu Arg Thr Pro Phe 
420 



aag a^t jtt 
Lys Ser Val 



za\\ 
His 



ttc 
Phe 



gtt gga asg gag 
Val Gly Tnr Glu 
4 30 



: 2 J- 



a :g tet tta gtt tgg aaa ggg tat at g gaa 
Thr 3er Leu Val Trp Lys Gly Tyr Met Glu 
4 35 4 40 



ggg gec at a ega teg ggt 
Gly Ala He Arg Ser Gly 
4 4 5 



134 4 



caa ega 
Gin Arg 
450 



ggt get gca gaa 
Gly Ala Ala Glu 



gtt 
Val 
455 



gtg get age 
Val Ala Ser 



ctg 
Leu 



gtg 
Val 
4 60 



cca gca gca tag 
Pro Ala Ala 



13 92 



310.> 49 

211> 4(53 

:'.:12> PRT 

213> Unknown 



•:220> 

-:223:-> Cys (-) APAO; removal of cysteine 4 61 {Exophiala spinifera) 
<400> 49 

Lys Asp Asn Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly 
1 5 10 15 



Leu Glu Thr Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Cys Leu Val 
20 25 30 



Leu Glu Ala Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser 
35 40 45 



Gly Pro Gly Arg Thr Thr He Asn Asp Leu Gly Ala Ala Trp He Asn 
50 55 60 



Asp Ser Asn Gin Ser Glu Val Ser Arg Leu Phe Glu Arg Phe His Leu 
65 70 75 80 



Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser He His Gin Ala Gin 
85 90 95 



123 



Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp Ser Leu Leu Ser Glu 

1 0 0 1 l 5 1 1. C 



Glu Val Ala Ser Ala Leu Ala Glu Leu leu Pro 7 si Trp 
115 L20 125 



Ser Gin Leu 



lie Glu Glu His Ser Leu Gin Asp Leu Lys Ala Ser P.r 
1 3 0 1 3 5 1 4 0 



'Sin Ala L\ 



Arg Leu Asp Ser Val Ser Phe Al 
14 5 150 



His Tyr Gys Glu Lys Glu Leu Asn 
155 160 



Leu Pro Ala Val Leu Gly Val 
165 



isn Gin lie 7n 
1 7 0 



Arq Ala Leu Leu 
1 7 5 



;iy Val Glu Ala His Glu lie Ser Met Leu Phe Leu Thr Asp Tyr 1. 
ISO 185 1 90 



^ys Ser Ala Thr Gly Leu Ser Asn lie Phe Sei Asp Lys Lys Asp G... y 
1 9 5 2 0 0 2 0 5 



51y Gin Tyr Met Arg Gys Lys Thr Gly Met Gin Ser lie Gys His Al, 

2 1 0 21 5 2 2 0 



Met Ser Lys Glu Leu Val Pre. Gly Ser Val His Leu Asn Thr Pre Val 
225 230 .2 3 5 240 



Ala Glu lie Glu Gin Ser Ala Ser Gly Gys Thr Val Arg Ser Ala Ser 
245 250 " 255 



Gly Ala Val Phe Arg Ser Lys Lys Val Val Val Ser Leu Pro Thr Thr 

260 265 270 



Leu Tyr Pro Thr Leu Thr Phe Ser Pro Pro Leu Pro Ala Glu Lys Gin 
275 230 285 



Ala Leu Ala Glu Asn Ser He Leu Gly Tyr Tyr Ser Lys He Val Phe 

2 90 2 95 300 



Val Trp Asp Lys Pro Trp Trp Arg Glu Gin Sly Phe Ser Gly Val Leu 
305 310 313 320 



124 



G 1 : i "er Ser Ser Asp Pro lie Ser Phe Ala Arg Asp Thr Ser He Asp 
32 5 330 j 3:< 



Va.. Asp Arg Gin Trp Ser' He Thr Cys Phe Met Val Gly Asp Pro Gly 

34 0 315 3:0 



Arg Ly- Trp Ser G L r l Gin Ser Pys Gin Val Arg Gin Ly.-. Ser Val. Trp 

355 3n0 36 : , 



As;> Gin Leu Arg Ala Ala Tyr Glu Asn Al a Gly Ala Gli. Va.l Pro Glu 
•!7 0 37 5 33 0 



Pr>> Ala Asn Va.l. Leu Glu lie G..u Trp Ser Lys Gin Gin Tyr Phe Gin 
5.3 [ - 3 90 3 95 4 00 



Gl.y Ala Pro Ser Ala Val Tyr G.u/ Leu A:= n Asp Leu Lie Thr Leu Gly 
4 0: 4 1 0 4 1. 5 



Ser Ala Leu Arg Thr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu 

4 2 0 4 2 5 4 3 0 



Thr Ser Leu Val Trp Lys Gly Tyr Met Glu Gly Ala Tie Arg Ser Gly 
4 35 44 0 4 4 L . 



Gl.n Arc Gly Ala Ala Glu Val Val Ala Ser Leu Val Pro Ala Ala 
4 50 4 55 4 60 



21 On- 50 

Pile 1392 

212U PNA 

2 13:^ Unknown 



Cys (-) APAO; removal of cys 35 9 and 4 61 {Suophiala spin! f era) 



.1 > CDS 

:2/> (1) . . (139:; 



<4 00 > Pj 

aaa gac aac gtt gcg ga :: gtg gta gtg gtg ggc get ggu ut g age ggt 4 8 

Lys Asp Asn Val Ala Asp Val Val Val Va L Gly Ala Gly Leu Ser Gly 

1 * 5 10 15 

ttg gag acq gca cgc aaa gtc ::ag gec gc: ggt stg tcz tgc cr: gtt 96 

Leu Glu Thr Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Cys Leu Val 



125 



2 0 2 5 3 0 

ctt gag gcg atg gat cgt gta ggg gga aag act ctg age qta :aa teg 144 
Leu Glu Ala Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser 
35 4 0 4 C 

ggt ece ggc r.gg acg act ate aac gac etc ggc ::et g::<g tag ate aat 102 
Gly Pre Gly Arg Thr Thr He Asn Asp Leu Glv Ala Ala Trp lie A*n 

50 55 .:; 0 

gac age aac caa age gaa gta tee aga t:g ttt aaa aga ttt eat ttg 24:] 
Asp Ser Asn Gin Ser Glu Val Ser Arg Leu Phe Glu Arg Fhe His Leu 

65 7 0 1'-, 3 0 

gag ggc gag et— cag agg acg act gga aat t. - :J ate cat caa gca eaa 2 -■ ■■ 

Glu Gly GLu Lea Gin Arg Thr Thr 31y Asn Ser- tie His Gin Ala Gin 

3 5 90 95 

gac ggt aea ace act 12a get — t tat ggt :y, - ece r-_g ct g age gag }■ >, 

Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly Aso Ser Leu Leu Ser Glu 
100 105 ' 110 

gag gtt gca agt g-a ctt gcg gaa etc etc ece gta tgg tct eag ctg 55 4 

Glu Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu 
115 120 12a 

ate gaa gag cat age ctt eaa gac etc aag gcg age ece cag gcg aag 4 -;i 

He Glu Glu Has Ser Leu Gin Asp Leu Lys Ala Ser Pre Gin Ala Lvs 
130 135 ' 140 

egg etc gac agt gtg age ttc gcg cac tac tgt gag aag gaa eta aac 4 SO 

Arg Leu Asp Ser Val Ser Phe Ala His Tyr Cys Glu Lys Glu Leu Asn 
145 150 155 * 160 

ttg cct get gtt etc ggc gta gca aac cag ate aca cgc get ctg etc 528 
Leu Pro Ala Val Leu Gly Val Ala Asn Gin lie Thr Arg Ala Leu Leu 
165 170 175 

ggt gtg gaa gec cac gag ate age atg ctt ttt etc acc gac tac ate 57 G 

Gly Val Glu Ala His Glu He Ser Met Leu Phe Leu Thr Asp Tyr He 
ISO 185 190 

aag agt gec acc ggt etc agt aat att ttc teg gac aag aaa gac ggc 624 
Lys Ser Ala Thr Gly Leu Ser Asn He Phe Ser Asp Lys Lys Asp Gly 
195 200 205 

ggg cag tat atg cga tgc aaa aca ggt atg cag teg att teg cat gec 672 
Gly Gin Tyr Met Arg Gys Lys Thr Gly Met Gin Ser He Ser His Ala 
::10 215 220 

atg tea aag gaa ctt gtt cca ggc tea gtg cac etc aac acc ccc gtc 720 
Met Ser Lys Glu Leu Val Pro Gly Ser Val His Leu Asn Thr Pro Val 
-25 230 235 240 

get gaa att gag cag teg gca tec ggc tgt aca gta cga teg gec teg 768 
Ala Glu He Glu Gin Ser Ala Ser Gly Gys Thr Val Arg Ser Ala Ser 
34 5 25 0 " 255 



126 



ggt qcc gtg ttc ega 
Gly Ala Val. Phe Arg 
2»0 



age aaa aag gtg gtg gtt teg tta cog aca ace 
Ser Lys Lys 7a 1 7a L 7a 1 Ser Lea Pre Tar Tar 
a*/ 2 72 



' r 4 * at ee:: a ••; r. - ; 
Lou 'i'yr Pro T.nr Pea 



i-::a ttt tea 
Par- Phe Ser P 



:a :c: ett 



gee gag aag 



PrD Pea Pre* Ala Glu 

2 3 2 



eaa 
]I a 



:i : a fc t g g eg g ia ait 
,71a Lea A La Pi 1 a Asn 



ate e*eg 



Per I le 

7 :i t 



ggt -a: tat age aag ata gtt ctc 
y Tyr Tyr Per Pys I Le 7a 1 Phe 



a* a t \ : gat' a 1 3 ccg 



toe tgg t;: g,i5 :a a ; : : 
Trp Trp Arg ( ;; Pu el a 

?10 " 31- 



gge g: 



32- 



■:.a ""eg ag-: 



gae 

Asp 

3i P 



ate tea rtt get ac^ gat a-:::: age 



f-ro lie 



P- r Pae A 1 a Are: Asp 

3 30 



Par Per- lie 
: 3:- 



ga c 

A.^ra 



10 I) 



7,al Asp Arg Gin Trp 

5 4 0 



Per lie Thr Cos Phe Met 7a 1 



gga gae eeg 
Ply Aap Pre 



cag aag tgg t. 
Ai"g Lye Trp Glr. 



3 P P 



tee aag cag gca ::aa aag tot gte tgg 

L r. S e r L y 3 < -I La 7 a 1 A r < g G L a L y 5 Ser 7 a 1 Trp 
3 '< a "30: 



1117] 



oac card etc 
7 (J 



:oc gea. 
irg Ala 



gee tae gag aac gee gae gee 



Tyr GPu Asr; Al a 
37 5 



Ply A La G 
3 32 



caa gt«: 
7al 



ga g 
2Lu 



CCg 

Pro 
:tr 5 



gee aae- gtg ttc 
Ala Asa 7a 1 Lea 



gaa ate gag tgg teg aag tag eag tat ttc 
Glu lie GPu Trp Ser Lys Gin Gin Tyr Phe 



3 2 L 



ta a 
Gla 
4 00 



IP OP 



gga ge.t ee.g age get 
Gly Ala Fro Ser Ala 
4 0 5 



gte tat ggg ctg aat gat etc at t aea etg ggt 
Val Tyr Gly Leu Asn Asp Leu He Thr Leu Gly 



410 



41: 



124 0 



teg geg etc aga a eg 
Per Ala Leu Arg Thr 
420 



ccg ttc aag agt gtt cat ttc gtt gga a eg gag 
Pro Phe Lys Ser 7a 1 His Phe 7a 1 Gly Thr Glu 



]25 



4 30 



12 Pe 



a eg tet. tta gtt tgg 
Thr Ser Leu Val Trp 
4 35 



aaa ggg tat atg gaa ggg gte aca eg a teg ggt 
Lys Gly Tyr Met Glu Gly Ala lie Arg Ser Gly 



440 



4 4 P 



1344 



caa cga ggt gtt gca 
GPn Arg Gly Ala Ala 
4 50 



gaa gtt gtg get age ccg gtg cca gca gca tag 1392 
Glu Val Val Ala Ser Leu Val Pro Ala Ala 



4 55 



4 60 



210 • 51 

211 > 4 03 

212 ■ PRT 



127 



■:213 > Unknown 
-.220> 

* °y s ( ~> APAO; removal of cys 359 and 461 (Exophiala spinifera) 
<Mi'G> 51 

Ly:-: Asp Asn Val Ala Asp Val Val Val Val Glv Ala Gly Leu Ser Gly 
1 5 10 " 15 



Leu Glu Thr Ala Arg Lys Val Hn Ala Ala Gly Leu Ser Cys Leu Val 
20 25 * 30 



Leu Glu Ala Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser 
35 40 45 



GJy Fro Gly Arg Thr Thr He Asn Asp Leu Gly Ala Ala Trp He Asn 
50 55 60 



Asp Ser Asn Gin Ser Glu Val Ser Arg Leu Phe Glu Arg Phe His L^u 
65 70 75 so 



Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser He His Gin Ala Gin 
8 5 90 95 



Asp Gly Thr Thr Thr Thr Ala Pro Tyr Gly Asp Ser Leu Leu Ser Glu 
100 105 HO 



Glu Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu 
115 120 125 



He Glu Glu His Ser Leu Gin Asp Leu Lys Ala Ser Pro Gin Ala Ly<= 
!30 135 140 



Arg Leu Asp Ser Val Ser Phe Ala His Tyr Cys Glu Lys Glu Leu Asn 
145 150 155 160 



Leu Pro Ala Val Leu Gly Val Ala Asn Gin He Thr Arg Ala Leu Leu 
165 170 175 



Gly Val Glu Ala His Glu He Ser Met Leu Phe Leu Thr Asp Tyr He 
180 185 190 



Lys Ser Ala Thr Gly Leu Ser Asn He Phe Ser Asp Lys Lys Asp Gly 
195 200 205 



128 



Gly Gin Tyr Met Arg Cys Lys Thr Gly Met Gin Ser He Ser His Ala 
210 215 220 



Met Ser Lys Glu Leu Vol Pro Gly Ser Val His Leu Asn Thr Pro Val 

225 230 235 240 



Ala Glu He Glu Gin Ser Ala Ser Gly Cys Thr Val Arg Ser Ala Ser 
24 5 250 255 



Gly Ala Val Phe Arg Ser Lys Lys Val Val Val Ser Leu Pro Thr Thr 
260 265 270 



Leu Tyr Pro Thr Leu Thr Phe Ser Pre. Pro Leu Pro Ala Glu Lys Gin 

275 2 SO 285 



Ala Leu Ala Glu Asn Ser He Leu Gly Tyr Tyr Ser Lys lie Val Phe 
2 90 2 95 ' 300 



Val Trp Asp Lys Pro Trp Trp Arg Glu Gin Gly Phe Ser Gly Val Leu 
305 310 315 320 



Gin Ser Ser Ser Asp Pro He Ser Phe Ala Arg Asp Thr Ser He Asp 
325 330 335 



Val Asp Arg Gin Trp Ser He Thr Cys Phe Met Val Gly Asp Pro Gly 
340 345 350 



Arg Lys Trp Ser Gin Gin Ser Lys Gin Val Arg Gin Lys Ser Val Trp 
355 360 365 



Asp Gin Leu Arg Ala Ala Tyr Glu Asn Ala Gly Ala Gin Val Pro Glu 

370 375 380 



Pro Ala Asn Val Leu Glu He Glu Trp Ser Lys Gin Gin Tyr Phe Gin 
385 390 395 400 



Gly Ala Pro Ser Ala Val Tyr Gly Leu Asn Asp Leu He Thr Leu Gly 
405 410 415 



Ser Ala Leu Arg Thr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu 
420 425 430 



129 



Thr Ser Leu Val Trp Lys Gly Tyr Met Glu Gly Ala lie Arg Ser Gly 
•135 44 0 ^ 44 5 



Gin Arg Gly Ala Ala Glu Val V il ALa Ser Leu Val Pro Ala Ala 
■150 455 4 60 



JIG 
J 11 
:12 
: 1 3 



1 S 92 
JlIA 

Unknown 



Gys (-) APAO; removal of ::ys 169, 559, and 461 (Exophiala spinifera) 



ens 

C) ■ 



. (1392) 



4 MO - 55 
aaa gac aac 
Lys Asp Asn 
1 



gtt geg gac gtg gta 
Val Ala Asp Val Val 



gtg gt g 

Val Val 
15 



ggc 

Gly 



get g:jc 
Ala Gly 



ttg age 
Leu Ser 
15 



ggt 
GLy 



4 3 



ttg gag a eg 
Leu Glu Thr 



gca 
Ala 
20 



ege aaa gtc zaj 
Arg Lys Val Gin 



gee gee 
Ala Ala 
25 



ggt 
Gly 



etg age 
Leu Ser 



tec etc 
Ser Leu 
30 



gtt 
Val 



ctt gag a eg atg gat egt gta ggg gga aag act 
Leu Glu Ala Met Asp Arg Val Gly Gly Lys Thr 
: 5 4 0 



erg age 



45 



gta caa 
Val Gin 



teg 
Ser 



14 4 



ggt ecc ggc agg acq act ate aac gac etc ggc get geg tgg ate aat 
Gly Pro Gly Arg Thr Thr lie Asn Asp Leu Gly ALa Ala Trp lie Asn 
50 55 60 



192 



gac age aac caa age gaa gta tec aga ttg ttt gaa aga ttt cat ttg 
Asp Ser Asn Gin Ser Glu Val Ser Arg Leu Phe Glu Arg Phe His Leu 
65 70 75 80 



>4 0 



gag ggc gag etc cag agg acg act gga aat tea 
Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser 
8 5 90 



ate cat caa gca caa 
lie His Gin Ala Gin 
95 



2 8 8 



gac ggt aca 
Asp Gly Thr 



Thr 
100 



act aca get cet 
Thr Thr Ala Pro 



tat get gac tec ttg ctg age gag 
Tyr Gly Asp Ser Leu Leu Ser Glu 
105 110 



3 56 



gag gtt gca agt gca ctt gcg gaa etc etc cec 
Glu Val Ala Ser Ala Leu Ala Glu Leu Leu Pre 
115 120 



gta tgg ret cag erg 
Val Trp Ser Gin Leu 
125 



35 4 



ate gaa gag cat age ctt caa gac etc aag geg 
lie Glu Glu His Ser Leu Gin Asp Leu Lys Ala 



age cet cag gcg aag 
Ser Pro Gin Ala Lys 



4 32 



130 



130 



135 



140 



egg ct a ga s 
Arg Leu Asp 
U 5 



agt gtg ag: ttc gcg :a: tac tgt ga g aag gaa :ta aac 
3er Val Ger Phe Ala His Tvr Gys 3 L ai La 



1 0 0 



Ola Leu Asm 
10 J 



-18 0 



ttg oat gc: 1. 1 :t : g gt ; gaa aac c:i g ate as i c gc get atg 
Leu Pro Ala '0 a 1 Oe a GLy Val. Ala Asn Gin lie Thr Are Ala Leu 
1 *G 170 175 



50 0 



ggt. gag gaa 
Gly Val. Glu 



: a - gag .at a a g s aag a a t * : t. 



AU Hi.s OGsa 10 
1 riO 



>r Met Leu One Leu T: i r 
1 S 5 



gas 
1 }0 



Tyr He 



■a a ar ag: g: 



1 a: 



asa vr 

Thr Glv 



a a: aac it: 
O-r Asn I ! •.- 



sang gaa i : 



A.rO Gly 



001 



ggg aag sat aag ega see aaa ( aea gg: atg cag tear at:: 
Gly ;;in Tyr Met.. Are Gys Lye Thr GLy Me: Gin Ger IP 



2 1 ' 



cat gaa 
H i a Al. 



Met :3er Lys GLa Lea 7 = 1 Pro Gly Ger Val His Lea A: 
22 5 2 3a:; 0 - 1 



r Thr Pr< 



gte 
7a 1 
2 1 0 



get gaa art 
Ala OLlu Lie 



; gca tc: gge tat aea gta ega teg gee teg 
Glu Gin 3ar A.I a Ger Gly Gys Tar '/al Are Ger Ala Ger 
2 4: 2:1 2 a": 



gge gca: gtg 
GLy Ala 7a 1 



t ts. 
Pne 
2" 6 0 



ega age aaa aag gtg gag gat teg tta 
Are Ser Lys I 



Val Val Val Se.i 
2 65 



Pro 
2 7 0 



aea 
Thr 



aea: 
Thr 



810 



ttg tat eoe ace ttg aea tat tea aea cot ett eeo gee 
Leu Tyr Pro Thr Leu Thr Phe Ger Pro Pro Leu Pro Ala 



Gles 



aag 
Lys 



Ca.rl 

Gin 



eoi 



gea ttg geg 
Ala Leu Ala 



gaa 
Glu 



a at tot ate etg gge tac tat age aag 
Asn Ser He Leu Gly Tyr Tyr Ger Lys 



at a 
T le 



gte 
Val 



tt > 



912 



-gta tgg gac aag ecg tgg tgg cge gaa eaa gge ttc : eg gge gte et c 
Val Trp Asp Lys Pro Trp Trp Arg Glu Gin Gly Phe :At Gly Val Leu 
305 310 315 320 



900 



eaa teg age tee gac eec ate t:a ttt gee aga gat ase ags 
Gin Ser Ser Ser Asp Pro I.le Ser Phe Ala Arg Asp Thr Ser 



325 



3 30 



at: 

Il>: 

33: 



gac 
Asra 



100 8 



gte gat ega eaa tgg tec at a ace tgt ttc. atg gte gga gac 
Val Asp Arg GLn Trp Ser He Thr Gys Phe Met Val GLy Asp 
.3 4 0 3 4 5 3 5 0 



ecg 
Pro 



gga 

Gly 



105 0 



egg aag tgg 
Arg Lys Trp> 
355 



tee eaa cag tea aag cag gta sga saa aag t at gte tga 
Ser Gin Gin Ser Lys Gin Val Arg Sin Lys Ser Val Trp 



3 60 



365 



110 4 



131 



gac caa etc eg:: gca gec tac gag aac gec ggg gec caa gtc cca gag 1152 

Asp Gin Leu Arg Ala Ala Tyr Glu Asn Ala Gly Ala Gin Val Pro Glu 

.■;7 0 37.:- 33 0 

ecu gec aac gtg etc gaa ate gag tgg teg aag eag eag tar ttc zaa 1200 

Pro Ala Asn Val Leu Glu lie Glu Trp Ser Lye Gin Gin Tyr ?he Gin 

; •• : : 3 90 3 V 4 00 

ugu get eeg age gec gtc tat. ggg ctg aac gat etc ate aea ctg ggt 124 t 

Gl.y Ala Pre Ger Ala Val Tyr GLy Leu Asn Asp Leu lie Tnr Leu Gly 

4 00 4 10 415 

tea gcg etc aga aeg :cg ttc aag agt gtr cat tr:: gtr. gga acg gag 12 On 

Get Ala Leu Arg Tnr Pre Phe Lys Ser Val His Phe Val Gly Tnr Glu 

4 20 425 4 30 

acg ret tta gtt tgg aaa gga tat atg gaa ggg ge :: ata ega teg ggt 134 4 

Thr Ser Leu Val Trp Lys Gly Tyr Met Glu Gly Ala He Arg Ser Gly 

4 3 5 4 4 0 4 4 5 

caa ega ggt get gca gaa gtt gtg get age: ^t:g gtg :ca gca gca tag 13 92 

Gin Arg Gly Ala Ala Glu Val Val Ala Ser Leu Val Pro Ala Ala 

■150 4 55 4 6 0 



-'210 > 53 

-.:211> 4 63 

-:212c PRT 

-'213 * Unknown 

<:220:- 

<223> Cys (-) APAO; removal of eys 169, 359, and 4 61 (Exophiala spinifera) 
<4 00> 53 

Lys Asp Asn Val Ala Asp Val Val Val Val Gly Ala Gly Leu Ser Gly 
15 10 15 



Leu Glu Thr Ala Arg Lys Val Gin Ala Ala Gly Leu Ser Ser Leu Val 
20 25 30 



Leu Glu Ala Met Asp Arg Val Gly Gly Lys Thr Leu Ser Val Gin Ser 
35 40 45 



Gly Pro Gly Arg Tnr Thr He Asn Asp Leu Gly Ala Ala Trp He Asn 
50 55 60 



Asp Ser Asn Gin Ser Glu Val Ser Arg Leu Phe Glu Arg Phe His Leu 
65 70 75 80 



Glu Gly Glu Leu Gin Arg Thr Thr Gly Asn Ser He His Gin Ala Gin 



132 



# 



3 5 



Asp Gly Thr Thr Thr Thr Ala Pre. Tyr G.J y Asp 3er Leu Leu Ser Glu 
100 10 5 110 



;iu Val Ala Ser Ala Leu Ala Glu Leu Leu Pro Val Trp Ser Gin Leu 
115 1 2 C 12 5 



lie Glu Glu His Ser Leu Gin Asp Leu Lys Ala Ser Pro Gin Ala Lys 
IGj 13 5 1-3 0 



Arc Leu Asp Ser Val Ser Phe Ala H...S Tyr Gys Glu Lys Glu Leu Asn 
115 150 }b L l 1 C) 



Leu Pic Ala Val Leu Gly Val Ala Asn GJ n lie Thr Arc Ala Leu Leu 

165 17 0 175 



Gly Val Glu Ala His Glu Tie Ser Met Leu Phe Leu Thr Asp Tyr Ii< 

LEO l:-:5 1 00 



Lys 3er Ala Thr Gly Leu Ser Asn lie Phe Ser Asp Lys Lys Asp 

195 IOC 2C: 



Gly Gin Tyr Met Arg Gys Lys Thr Gly Met Gin Ser lie Ser His Ala 
0 1 0 21.: 22 0 



Met Ser Lys Glu Leu Val Pro Gly Ser Val His Leu Asn Thr Pro Val 
2 2 5 2 30 13^ 2 -3 0 



Ala Glu lie Glu Gin Ser Ala Ser Gly Gys Thr Val Arg Ser Ala Ser 

245 250 255 



Gly Ala Val Phe Arg Ser Lys Lys Val Val Val Ser Leu Pro Thr Thr 

260 265 270 



Leu Tyr Pro Thr Leu Thr Phe Ser Pro Pro Leu Pro /via Glu Lys Gin 
27 5 20 0 2c 5 



Ala Leu Ala Glu Asn Ser lie Leu Gly Tyr Tyr Ser Lys He Val Phe 

2 90 2 95 300 



Val Trp> Asp Lys Pro Trp Trp Arg Glu Gin Gly Phe Ser Gly Val Leu 

305 310 315 320 



133 



Gin Ser Ser Ser Asp Pro He Ser Phe Ala Arg Asp Thr Ser He Asp 

325 330 335 



lal Asp Arg GLn Trp Ser He Thr Cys Phe Mot Val Gly Asp Pre H' 
34 D 34 5 ' 3 50 



Arg Lys Trp Ser Gin Gin Ser Lys Gin Val Arg Gin Lys Ser Val Trp 
3 35 3 60 3 65 



Asp Gin Leu Arg Ala Ala Tyr Glu Asn Ala Gly Ala Gin Val Pre Hu 
370 375 380 



Pro Ala Asn Val Leu Glu He G..u Trp Ser Lys Gin Gin Tyr Phe 31 n 

38 5 3 9C 3 95 4 0 0 



Gly Ala Pro Ser Ala Val Tyr Gly Leu Asn Asp Leu He Thr Leu Gly 
4 05 4 10 4 15 



Ser Ala Leu Arg Thr Pro Phe Lys Ser Val His Phe Val Gly Thr Glu 
4 2 0 4 2 5 4 3 0 



Thr Ser Leu Val Trp Lys Gly Tyr Met Glu Gly Ala He Arg Ser Gly 
4 35 4 40 445 



Gin Arg Gly Ala Ala Glu Val Val Ala Ser Leu Val Pro Ala Ala 
4 50 4 55 4 60 



134 



